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EDITORIAL 


FUEL ECONOMY 


OR two years now the Ministry of Fuel and Power has been 
Tccamiaal in the cause of fuel economy. The period 

since July, 1942, has seen the formation of fuel efficiency 
committees in each of the 12 Civil Defence Regions, and the 
planning and carrying out of a systematic drive for fuel efficiency 
throughout the industries of the country under the direction of 
the Ministry’s main committee, of which Dr. E. S. Grumell is 
Chairman. The central feature of the campaign has been 
factory inspection; and 700 engineers, both full-time and volun- 
tary, have been enlisted and are carrying out inspections at 
factories at the rate of 1,500 a month. Up to December, 1943, 
nearly 12,000 first visits and 5,000 follow-up visits had been 
made to factories whose coal consumption aggregates nearly 
40,000,000 tons a year; and in several of the Regions every coal 
consumer of any size had been visited once or oftener. The 
work is under the direction of the regional committees, who 
consider the reports and contribute their experience in the 
recommendations made. The engineers’ estimates of the savings 
that would result from carrying out their recommendations 
appear to average about 10%—.e., 4,000,000 tons per annum— 
and this estimate does not represent the full extent of the fuel 
efficiency campaign, for it does not include the economies in 
gas, electricity, and fuel oil which have resulted from the co- 
operation of representatives of these industries with the regional 
committees. It has been demonstrated well enough that enor- 
mous savings can be made in the use of gas, electricity, and coal 
by purely administrative means with existing equipment. There 
have, for instance, been many cases of immediate savings of 


33% or so in gas consumption in industrial work and in com- ° 


mercial and military use by the exercise of thought and care by 
administrative staff and general management. The fruitful 
activities of ‘‘gas chasers” in this direction have been referred 
to on several occasions in these columns. 

A pamphlet just published by the Ministry of Fuel gives a 
general account of what has been achieved in the fuel efficiency 
campaign since its inception. The ground covered has been 
extraordinarily wide. Mention is made of the large number of 
technical bulletins which have been issued, distribution of which 
has already reached a figure of 800,000. Then there are the 
training schemes for managements, stokers, and factory personnel. 
To date lectures and demonstrations have been givén to over 
14,000, and the courses have been operated at 120 centres. 
A recent development has been specialized lectures on various 
aspects of power and heat utilization adapted to the needs of 
particular regions. The Gas Industry—in common with several 
other major coal-using industries—has its own fuel efficiency 
committees whose work has been co-ordinated with that of the 
Ministry, and the pamphlet pays tribute to the help which has 
been given by the larger undertakings to the smaller units. In 
comparison with what may be termed general industry the scope 
for improvement in fuel economy in the Gas Industry is not so 
great; yet despite the Industry’s grave difficulties in maintaining 
an increased output in the face of shortage of labour and oppor- 
tunity to maintain plant the economy aim is a matter of 250,000 
tons of coal a year. 

Behind the facts and figures set out in the pamphlet under 
review lies a story of great expansion of fuel efficiency activities, 
without which there is no doubt the country’s industries would 
have found it difficult to maintain war production with the fuel 
supplies available. 


96th YEAR 


No. 4238 


NOTES 
PHYSICS AND MATHEMATICS 


es S the results of the present research work are applied, the 
Fi stale of gas-making will gradually change.”’ This is 
quoted from the recent I.G.E. Paper by Mr. G. C. Pearson, 
in which he discussed the training and qualities of the future gas 
engineer, and in which he expressed the view that the future gas 
engineer will emerge as a specialist. A fresh set of: problems 
will develop. We must become accustomed to processes 
involving higher pressures than those in use at the present time. 
Steam pressures will probably be higher; the design of ancillary 
plant such as exhausters and boosters may change. There may 
be transformations in the design of apparatus. Undoubtedly 
in many spheres men trained primarily as physicists will be 
called upon. We have written generally about physicists and 
gas-making and gas utilization before; we should like at the 
moment to call attention—with the big flea and the small flea 
idea in mind—to an aspect of the training, not of the gas engineer, 
but rather of the physicist who will be or should be employed in 
the service of the Industry more and more in the future. We do 
so in the light of a report just published by the Institute of 
Physics, which report is concerned with the teaching of mathe- 
matics to physicists. The report is a joint one by the Institute 
with the Mathematical Association. We realize that the 
recommendations contained in it have been made specifically to 
the teaching of mathematics to physicists, as its title implies, but 
we think they may be of equal interest to those concerned with 
training in other sciences and in engineering, and that the logical 
opinions expressed will be of interest to many more than those 
directly interested in teaching. 

As the report points out, some knowledge of mathematics is 
essential to every experimental physicist. It provides the logic 
by which he can best develop his ideas, and the language in 
which his results can most conveniently be expressed. At a 
conference held under the aegis of the Institute of Physics some 
time ago, the view was put forward strongly that the type of 
training in mathematics received by students of physics failed in 
some respects to meet the requirements of the times. A Com- 
mittee consisting of representatives of the Institute and the 
Mathematical Association was set up to report on changes 
which appeared desirable, and the present document is the 
result. The report can be obtained gratis from the Institute of 
Physics at its temporary offices at Reading University, and we 
do not propose to discuss it in any detail. The overriding 
opinion of the Committee seems to be that the mathematical 
needs of the average student of physics cannot be fully satisfied 
by any selection from among the courses normally provided for 
students of mathematics, and it is recommended that there should 
be instituted a special course or coux’ses in mathematics for 
students in physics. Such courses, it is suggested, would be 
found equally suitable for students of other sciences, either pure 
or applied. 

Arguments, methods, and constructions are used in industry, 
the Gas Industry not excepted, which are essentially similar to 
mathematical theorems and processes often of an advanced 
character; and we very much like the quotation in the report 
from Sir J. J. Thomson’s Recollections and Reflections. It runs: 
“One of my pupils came at the beginning of his third year with 
a very bad record. He was said to be idle, to take no interest in 
his work, and to have very little chance of getting through the 
Tripos. At first I agreed with this estimate, but we plodded on 
until we came to the subject of collisions between elastic spheres. 
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I knew he was fond of billiards, and so I pointed out to him 
that the rules he used for playing certain shots at billiards 
followed at once from his mathematics. The result was mar- 
vellous. He had never before conceived that there was anything 
in mathematics that could interest any reasonable being. He 
now respected it . and he learnt enough in the few 
‘nonths that were left before the Tripos to take quite a respec- 
iable place among the Senior Optimes. If it had not been for 
the billiards he would have been ploughed.” This suggests that 
mathematics may often be more easily learnt and more confi- 
dently used if presented as the quantitative and generalized form 
of logical processes familiar in the world of physics and, in fact, 
often considered as “‘common sense.”” A mathematical training 
of this kind, losing in rigour but gaining in objectivity, should 
ve within the competence of most students. 

Of course, a student whose mathematical ceiling is really 
unduly low would probably be well advised to transfer his 
interest from physics to some other branch of science. 


Potterton’s and Plastics 


The announcement that Messrs. De La Rue Plastics, Ltd., have 
acquired financial control of the very old-established firm of Messrs. 
Thomas Potterton (Heating Engineers), Ltd., will cause widespread 
interest in the Gas Industry, which has long regarded Potterton’s 
highly specialized installations as well as their high-class ““bread-and- 
butter”’ appliances as very valuable media for giving service to the 
gasconsumer. It is scarcely necessary for us to pass on to the Industry 
the assurances which Messrs. A. B. and T. F. C. Potterton have given 
us that the amalgamation indicates no uprooting of the tradition 
which the family has built up by the scientific application of hard 
work, because clearly the name De La Rue would not stand where it 
does if it had no better ideas than that. In fact, we can congratulate 
Potterton’s upon their choice of the means towards future expansion 
just as heartily as we can De La Rue on their prescience in making 
their entry into the Gas Industry under the sponsorship of Potterton’s. 
And so Messrs. Albert and Fred, as they are affectionately known 
both within the firm and in much wider circles, remain joint Managing 
Directors, and Mr. Ernest G. Brooks remains General Manager, and 
happily they and their powerful new allies foresee new and increased 
scope for the products of the Gas Industry, and intend being fully 
prepared to meet all demands. This, to our mind, is the most impor- 
tant immediate aspect of the matter, that a firm of world-wide rather 
than nation-wide resources is prepared at this stage to make a first 
investment in our Industry. Yet we must not lose sight of the plastics 
aspect, even if we are unable at the moment to see clearly its exact 
bearing. It is generally understood that we are about to enter the 
plastics age, and plastics cover a vaster field than the ash-trays and bell- 
pushes which they primarily suggest to the man in the street. When 
industry turns from war to peace we shall no doubt have revealed to 
us surprising developments in the application of this comparatively 
new group of materials to our everyday life. Needless to say we who 
live in and by the Gas Industry will be particularly interested in 
furthering the application of its immense potentialities to the con- 
sumer service which is our aim. 


Personal 
Mr. T. CAMPBELL FINLAYSON, M.Sc., has been appointed Technical 
Director of the Woodall-Duckham Vertical Retort & Oven Construc- 
tion Company (1920), Ltd., in succession to Dr. E. W. Smith, C.B.E. 
Mr. Finlayson has been associated with the research and development 
work of the Company since 1921, and was Deputy Technical Director 
from 1932 until he joined the Board in 1941. 


* * * 

Mr. A. C. BurEAU, B.Sc., and Mr. J. W. GiBson have recently joined 
the staff of Messrs. Henry Balfour & Co., Ltd. A graduate of Leeds 
University in Gas Engineering, Mr. Bureau has already had technical 
experience on the contracting side of the Gas Industry, while Mr. 
Gibson is well known in connexion with the “‘Simplex’’ water gas 
plant, for the design of which he was responsible. 


* * * 

Major F. Beprorp, of the Straits Settlements Volunteer Force, 
Gas Engineer to the Municipality of Singapore, was taken prisoner 
on the fall of the Malayan Peninsula. His friends will be glad to 
know that Mrs. Bedford had a radio message from her husband in 
March last. Their only son, FRED ALEXIS BEDFORD, who was serving 
with the Royal Tank Corps.in Normandy, .was killed on July 2. 


ok * * 
Mr. J. W. PALLIsTER, Middlesbrough’s Gas Engineer and Manager, 
has been elected a Member of the Institution of Civil Engineers, being 
transferred from the class of Associate Member. 


sg 
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Squadron-Leader H. CARTWRIGHT RANDALL, R.A.F., has been 
awarded the Distinguished Flying Cross. He is the son of Mr. H. J. 
Randall, Managing Director of the Yorktown (Camberley) and 
District Gas and Electricity Company and Chairman of the Horley 
and District Gas Company. 


Obituary 
T. P. Ridley 


It is with regret that we have to announce the death of Mr. THOMAS 
Percy RIDLEY, late Director and General Manager of the Newcastle- 
oe and Gateshead Gas Company. He died at Alnmouth on 

ug. 2. 

Entering the Gas Industry ‘as a Junior Clerk with the Newcastle 
Gas Company in 1889, Mr. Ridley eventually became Secretary in 
1918, and finally rose to his present position of General Manager and 
Secretary in 1938. On the occasion of that appointment the late 
John E. Cowen, then Chairman of the Company, paid high tribute to 
Mr. Ridley when he said that he was “regarded as one of the ables 
and most go-ahead administrators in the Gas Industry. . . . Itis 
no exaggeration to say that had Mr. Ridley desired he could in all 
probability have had a more lucrative and perhaps more spectacular 
Position elsewhere, but his loyalty to the Company he joined as a boy 
kept him in Newcastle, to the great advantage of the Company.” 

On the completion of 50 years’ service with the Company a presen- 
tation was made to Mr. Ridley by the Directors, and on that occasion 
particular- reference was made to his active share in the introduction 
of various schemes for the benefit of the Company’s servants. He 
retired in 1940 after 51 years with the Company, when he was appointed 
to a seat on the Board. 

Outside the Newcastle Company Mr. Ridley rendered outstanding 
service to the Industry as a member of the Executive Committees of 
the National Gas Council, British Commercial Gas Association, 
Sulphate of Ammonia Federation, British Pitch Association, and British 
Road Tar Association, and as a member of the Durham District 
Committee of Investigation under the Coal Mines Act, 1930. He 
was a member of the National Gas Council Committee on Gas Charges 
whose report was issued in 1928, and a member of the Board of Trade 
Committee on Gas Legislation upon whose recommendations the 
provisions of the Gas Undertakings Act, 1934, were based. He 
submitted Papers on behalf of the Gas Industry to the World Power 
Conference in London, 1928, and Berlin, 1930, and also to the 
American Gas Association on the occasion of the visit to America 
of the delegation from The Institution of Gas Engineers in 1933. He 
was President of the North of England Gas Managers’ Association in 
1937, and was awarded the Institution Silver Medal for a Paper on 
Gas Tariffs which was read before the Association. He also gave 
evidence before Select Committees of Parliament. 

Mr. Ridley was a Director of the Shotley Bridge and Consett 
District Gas Company, Newbiggin-by-the-Sea Gas Company, Ltd., 
Amble and Warkworth Gas Company, and the National Benzole 
Company, Ltd. 

Few men won for themselves greater respect—and more friends—in 
the Gas Industry. 

Since his retirement from the General Managership of the Newcastle 
Gas Company 34 years ago Mr. Ridley’s health remained a source of 
anxiety to his many friends, but he refused to abandon his active 
participation in the affairs of the Industry to which his whole working 
life had been devoted, and only during the last few weeks of his life 
was he unable to attend the meetings of the several boards of which 
he was a member. = 

The industry is the poorer by the loss of a wise and experienced 
counsellor to whom it owes much, and those who shared in his work 
by the loss of a good friend who will long be remembered with respect 
and affection. 

Mr. Ridley leaves a widow and two children, a son, who is on active 
service in the Navy, and a married daughter. 


Institution of Gas Engineers 


The many friends of Mr. JoHN TERRACE, Honorary Secretary of 
the Institution, will be very sorry to learn that he has had his 
home destroyed by enemy action. Fortunately Mr. Terrace and his 
daughter, who were in their shelter at the time, escaped unhurt. 


An Amalgamation 


De La Rue Plastics, Ltd., have acquired the whole of the issued 
share capital of Thomas Potterton (Heating Engineers), Ltd. Mr, 
Herbert Bridge, of Thomas De La Rue & Company, has joined the 
Board of Messrs. Potterton’s, Ltd. Mr. A. B. Potterton and Mr. 
T. F. C. Potterton will remain on the Board of the Company as joint 
Managing Directors, and Mr. Ernest G. Brooks has been confirmed 
in his appointment as General Manager. 


Diary 
Sept. 8.—North British Association of Gas Managers: Annual 
Meeting, Edinburgh. 
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Wet Purification of Vertical Retort Gas* 
By J. A. SPEERS, Preston Gas Company 


produced in continuous vertical retorts, many aspects present 

themselves which are inseparable from carbonizing plant conditions. 
In this Paper it is proposed first to discuss conditions in general, and 
secondly to describe the methods employed at Preston to recover the 
ammonia from the gas. 


LL considering ammonia recovery and the wet purification of gas 


General Considerations of Ammonia Washing 

When steaming of the coal charge is practised, which is universally 
the case when coal is carbonized in continuous vertical retorts, the 
amount of liquor produced per ton of coal will be controlled by the 
efficiency of the steaming reaction, and thus retort house control has 
a primary influence upon washing conditions. 

The factors influencing the volume of water vapour in the gas 
leaving the retort house are as follows: 

1. Free water in the coal charged to the retorts. 

2. Inherent moisture in the coal. 

3. Amount of undecomposed steam leaving the retorts. 

4. Internal reactions in the decomposition of the coal causing 
combination of hydrogen and oxygen. 

5. Combination of hydrogen in the gas with oxygen drawn in with 
air at the top of the retort. 

6. Water vapour present in producer gas which may leak into the 
retort. 

The first four items are the most important and account for the 
bulk of the water vapour condensed from the gas, but any or all may 
influence the total quantity produced. Considering each item in 
turn: 


(1) Free Water in Coal. 


In dry weather this becomes negligible when screened coal is used, 
but during prolonged rainy periods the coal can hold considerable 
quantities of rainwater. When a wagon of coal has been exposed to 
heavy rain for three or four days it may be found to hold as much as 
2% of free water on the weight of the coal. This is equal to 44.8 Ib. 
or 4.48 gallons of water per ton. It will thus be seen that feeding wet 
coal to the retorts has a very appreciable effect on the quantity of 
liquor produced, and it may be noted that small coals present a greater 
surface area to the weather than large ones and thus are more greatly 
affected by rain. 


(2) Inherent Moisture in Coal. 


All coals contain a certain amount of fixed moisture. In horizontal 
retort practice much of this is vaporized, and then decomposed into 
water gas as it travels through the hot coke near the wall of the retort. 

In continuous vertical retorts, however, this does not apply, as the 
whole of this moisture is driven off in the upper part of the retort 
before the charge approaches the temperature required for the water 
gas reaction to take place. 

The quantity of inherent moisture varies greatly; a good quality 
Yorkshire coal may contain 1.5%, while other seams are as high as 
6% and upwards. 

Expressed in terms of liquor, 2.24 gallons of liquor per ton are 
age for every 1% present in the coal, so that a coal containing, 
say, 3.5% moisture will produce 7.84 gallons of liquor from this 
source alone. 


(3) Undecomposed Steam. 

A greater quantity of undecomposed steam than often is realized 
passes up a retort working with moderately high steaming. From the 
carbonizing point of view such a state of affairs is not wholly a bad 
fault, as it fulfils a useful function in cooling the coke entering the 
extractor chamber and transmitting the heat to the upper part of the 
charge, where, unless slacks are being charged to the retorts, it gives 
up the greater part of its heat in raising the temperature of the coal 
charge. 

It has been found that the gases leaving the retorts under these 
conditions are frequently as low as 120°C., while the temperature of 
the charge about 2 ft. below the surface of the coal in the retort may 
be as high as 450°C. This steam also fulfils the function of creating 
a slight pressure in the retort below the point of high gas evolution, 
and thus reduces the possibility of producer gas being drawn in 
through cracks in the brickwork of the retorts. 

The weight of steam undecomposed increases as the percentage 
admitted increases. Barash and Tomlinson () found that at 7% 
steaming 100% of the steam was decomposed ; while at 40% steaming 
only 53% was decomposed. Experience shows, however, that 
generalization is dangerous, and that the results indicated above are 
only obtained under good conditions. Temperature of the lower part 
of the retort, reactivity to steam of the coke produced, and the com- 
pleteness of the carbonizing reactions all influence the rate of decom- 
position. 

Perhaps the most important of these items is the type of coke pro- 
duced, as it has been found that with a reactive coke produced from 
Yorkshire washed nuts, as high a steam decomposition efficiency was 
obtained in retorts with moderately low bottom temperatures as in 


* From a Paper to the Manchester and District Junior Gas Association. 





those with higher bottom temperatures, the average temperature ovei 
the full length of the retorts being the same in each case. 

When the same test was applied to a mixture containing 20%, 
unscreened Durham coal a much less reactive coke was produced 
and while a reasonable amount of decomposition occurred in the 
latter case, the efficiency of the former was extremely low. Further 
this last mixture produced little, if any, heat of reaction on carboni- 
zation, and in spite of the fact that the extractor speed was reducec 
to the extent of lowering the throughput by 6%, carbonization wa: 
not complete when the coke was withdrawn. Under these conditions 
efficient steam decomposition could not possibly occur. 

It is therefore of interest to compare the different results of steam 
decomposition efficiencies obtained under different conditions, and 
Table I demonstrates this, while in Table II is shown the effect these 
conditions have on the quantity of liquor produced. 


(4) Internal Reactions. 


It is known that chemical reactions take place inside the structure 
of the coal when heated, which produce water in addition to thai 
already present as inherent moisture. 

The Fuel Research Board, in investigating the primary decomposition 
of coal, (2) shows that water is evolved in considerable quantities. 
In other Technical Papers (*) it is shown that liquor in excess of that 
from inherent moisture is formed on carbonization, and Table II! 
shows this information extracted and reduced to gallons of liquor per 
ton of coal. 

From these figures it is seen that from 8 to 16 gallons per ton may 
be derived from this source. 


(5) Combustion of Hydrogen. 


Clucas(*) records that E. V. Evans found that when oxygen is 
admitted to the ascension pipe of a horizontal retort, combination 
takes place with the hydrogen in the gas to form water. It is probable 
that a similar reaction can occur with gas from a vertical retort when 
air infilters through the top casting, and this presents a possible 
explanation for the frequent presence of nitrogen in the gas without a 
corresponding quantity of oxygen (after allowing for absorption in 
the purifier boxes), as on analysis the water vapour (containing the 
oxygen) is condensed 

he amount of nitrogen in gas (excluding nitrogen combined as 
ammonia) evolved from the coal substance never exceeds 1% (5). 
All further nitrogen must come from the atmosphere either entrained 
with the steam, leakage of producer gas, or infiltration of air. In all 
three cases it will be accompanied by the corresponding amount of 
oxygen, either free or chemically combined. 

In several cases of retorts becoming hot on top, aged of combustion 
have been observed with no noticeable increase in the CO, content 
of the gas. It has also been observed that an unaccountably high 
nitrogen content of the gas has occurred under these conditions. 
Typical results of this nature show that 0.5 gallon of water per ton 
can be formed from this source alone. 


(6) Water Vapour in Producer Gas. 


Normally no great: leakage of producer gas into the retorts should 
occur, and it is always extremely difficult to determine if it is present 
to any appreciable extent in coal gas by analytical methods; hence it 
generally remains an unknown quantity. 

It should be noted that with producer gas as is normally used to 
heat vertical retorts, about 7% of the products of combustion consists 
of water vapour, and if a leakage of these products into the retorts 
occurred to the extent of 2% on the volume of gas made, it would 
add some 24 cu.ft. of water vapour per ton of coal to the gas, increasing 
the liquor by a further 0.11 gallons per ton. 

Summing up the sources from which liquor can be derived, the 
following figures represent the maximum of each item likely to be 
met with and the quantity that might be expected with steaming at 
74% and 21% respectively. It must be borne in mind, however, 
that it is extremely improbable that all the items will ever reach a 
maximum at one and the same time. 

Maximum 
Item, Gall. /Ton. 
(1) Free water . . 4.5 ‘ ‘ é 
(2) Inherent moisture . 10.0 ; 5.0 ‘ 5.0 
(3) Undecomposed steam 30.0 > 3.0 ‘ 20. 
(4) Internal reactions . 16.0 P 10.0 . 10. 
(5) Combustion of H, . 0.5 : 0.4 ; 0. 
(6) From producer gas . 0.1 2 Nil Ni 


74% 21% 
Steaming Steaming 
_ Ms ‘on, Gall. f Ton, 


Total . = hd 19.9 ‘ 36.8 


The next matter for sesalteentieni is the amount of ammonia formed 
when carbonizing in vertical retorts. It is believed that the nitrogen 
content of the coal substance is entirely organically combined and not 
associated with the mineral matter of the coal. When decomposition 
takes place on carbonization, this nitrogen is in a chemically active 
state, and when steaming is practised, conditions are favourable for 
chemical combination of the hydrogen with the nitrogen to form 
ammonia. 
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The weight actually produced varies between 5.5 and 7.5 Ib. of 
ammonia per ton of coal carbonized, which is equivalent to 

retween 214 and 292 grains NH; per 100 cu.ft. of gas when 18,000 
cu.ft. per ton are being obtained. 


Strength of Liquor. 

From the foregoing it is obvious that, if no additional water were 
idded, the maximum concentration of ammonia in liquor is fixed by 
the factors enumerated and, taking the mean figure for water produced 
as 28 gallons per ton and 6.5 Ib. of ammonia per ton, the maximum 
possible total strength will be 2.32%. It only needs, however, a slight 
increase in one of the other factors discussed to lower its ‘strength 
considerably, and a liquor make of, say, 35 gallons per ton, which is 
quite usual when steaming down to 450 B.Th.U. per cu.ft., brings the 
maximum strength to 1.85%. 

It is immediately apparent that highly efficient washing plant can 
do little in itself to improve this figure, although an efficient plant will 
require little, if any, additional water, and rigorous exclusion from the 
well of all drainage will prevent the strength being lowered further. 

The methods of liquor circulation available are dependent upon 
whether or not strength of ammonia concentration is a prime factor. 
Those undertakings which are so located as to be easily able to dispose 
of their effluent may welcome weak liquor, and improve their washing 
efficiency by utilizing a copious supply of water to the plant. Others 
are able to incorporate a double effluent system, whereby a proportion 
of the weak liquor from retort house circulation is bled off and disposed 
of down the drain. This enables the remainder to be worked up to a 
higher strength. 

If, however, there is no such means of disposal available, the 
necessity for keeping the volume: of liquor produced to a minimum is 
imperative, and as the undecompused steam is the only large item over 
which it is possible to exercise any control, it becomes apparent that 
this matter is the one that commanids the greatest attention. Ways 
and means of effecting this are, however, outside the scope of the 
present Paper. 

In cases where part of the liquor can be disposed of, an opportunity 
is afforded to benefit from the high efficiency of the modern type of 
washing plant to reduce the ammonia in the gas to the desired amount, 
and obtain a strong effluent liquor which is admirably suitable for 
concentration or for sulphate manufacture. 

Little, if any, water is needed, provided an efficient liquor cooling 
system is in operation, capable of handling up to 10 gallons per ton 
of coal, carbonized so that the temperature never exceeds 60°F., and 
an efficient system of tar separation so that a guaranteed supply of 
clean, cool liquor can always be maintained. This liquor can be bled 
from the retort house circulating system, provided provision is made 
for feeding back the effluent from the condensers into the system, or it 
may be formed of the early condensate from the foul main or con- 
densers so long as the gas temperature has not fallen low enough to 
permit the absorption of much free ammonia at the point from 
which it is taken. The quantity of the latter will be somewhat 
limited, so that the former is preferable in order to afford ample tar 
separation. 


Freedom from Tar Essential. 


Freedom from tar is an essential if efficient working of the washing 
plant is to be obtained. Small traces of tar build up over a period 
and clog the scrubbing surfaces of the final washer, and only a film is 
required in the liquor to create a surface tension low enough to reduce 
the frothing, which is such a desirable feature, to negligible proportions. 

It is therefore highly desirable that tar fog should be removed from 
the gas before it enters the washing plant. An electrostatic detarrer is 
the ideal solution to this problem, and its incorporation in the plant 
should be regarded as a necessity rather than a luxury. In the absence 
of such a detarrer, tar fog can be lowered by Livesey nw fed from 
a separate liquor stream, but in cases where part of the weak liquor is 
bled away to enable a high concentration of crude liquor to be obtained, 
it must be realized that this may wash out a considerable amount of 
the ammonia from the gas and interfere with the liquor strength of the 
effluent from the final washer. 


Washer Efficiency. 


Theoretically, a perfectly efficient washer would be one in which 
there is sufficient wetted surface in each chamber for every molecule 
of the gas to make contact with the liquid, and it would have the 
following features : 

(a) An infinite number of effects. 

(b) A perfect counter-current flow of gas and liquor. 

(c) A low temperature of gas and liquor. 

(d) Sufficient water flowing into the washer to give an ammonia 
strength in the effluent liquor in equilibrium at that temperature 
with the ammonia content of the gas entering the washer. 

In practice these conditions cannot be obtained, but the following 
points tend in the direction of efficiency : 

(a) A sufficient number of effects to enable a steady ammonia 
gas = liquor gradient to be obtained, 

(6) Efficient means of gas and liquor cooling. 

(c) A high area of wetted surface in each chamber in relation 
to the gas flow and an efficient means of distributing the washing 
liquor in each chamber. 

(d) A sufficient quantity of clean weak liquor and cold water 
available for washing the last stages, if required. 
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Gas and Liquor Equilibria. 

Before discussing gas and liquor rates and the effect of temperature 
on the resultant efficiency, it is desirable to have some knowledge 
of the theoretical limits and quantities to reach a state of equilibrium 
under the various conditions. With this in view, a number of tables 
have been worked out from information given by several authorities (*) 
and are appended hereto. The figures shown are for complete 
theoretical efficiency, and due allowance must be made for the fact 
that such a state can never be achieved in practice. On the other hand, 
with the CO, content of vertical retort gas frequently above 4%, some 
allowance may be made for the increase in ammonia absorptive 
capacity due to the quantity of acid gases present. 

Table IV shows the ammonia content of gas containing 3.5% CO, 
in grains per 100 cu.ft. in contact with liquor, with various contents 
of free ammonia over a range of temperatures. It will be seen from 
this table that it is impossible to concentrate liquor beyond a certain 
strength by gas with a definite ammonia content and temperature. 
Thus gas containing 100 grains of NH; per 100 cu.ft. entering a washer 
with gas and liquor at 60°F. can never concentrate the liquor above 
4.76% free ammonia. Similarly, liquor containing 0.43% free 
ammonia at a temperature of 70° F. can never lower the ammonia 
in the gas below 10 grains per 100 cu.ft., whatever quantity is used or 
however great the efficiency of the washer. 

Table V sets out the liquor strength obtainable at the liquor outlet 
of the washer at different rates of flow and varying ammonia contents 
of the gas, when the ammonia is being reduced to 5 grains per 100 cu.ft. 
at the gas outlet to the washer. As, however, this strength is also 
controlled by the temperature, as shown in Table I, a number of 
critical lines are shown for various temperatures above which the 
strength cannot be increased. 

Table VI is similar to Table V, but is for liquor entering the washer 
with a free ammonia content of 0. 35%. In this case it must be borne 
in mind that this liquor can never wash the ammonia down to 5 grains 
per 100 cu.ft. if the temperature exceeds 62°F. 

Table VII sets out the equilibrium temperatures between ammonia 
in gas and in liquor for varying values of each concentration, and 
Table VIII is an extension of Table IV for liquors very low in free 
ammonia for temperatures up to 120°F. 


Applications. 

If high ammonia content effluent liquor is the aim to be achieved, 
and a satisfactory outlet has been made for surplus weak liquor, then 
a single washer of high efficiency. can best be left to handle all the 
washing process. A two-stage washer would have the additional 
advantage of allowing half to be shut down while repairs were being 
effected. 

From experience at the Preston works it has been found that the 
ammonia content of the gas entering the washing plant depends upon 
the temperature to which the condensers have reduced it, the con- 
densate being sufficient to bring down as liquor a very considerable 
proportion of the total original ammonia. This quantity will vary 
with the amount of water vapour per ton of coal carbonized being 
sent out of the retort house, with the type of condensing plant in use, 
and with the rate of cooling due to weather conditions, etc. From a 
considerable number of tests it has been found that on the Preston 
plant the relation between the ammonia content of gas and temperature 
does not vary far from a straight line, and on this particular plant can 
be roughly evaluated by the empirical formula, where the ammonia 
content of the gas in grains per 100 cu.ft. is given by 2T —45, T being 
the temperature of the gas in degrees Fahrenheit. 

Consider the case where the gas is cooled to 70°F. and is required 
to be washed by liquor containing 0.35% NH; then the ammonia 
in the gas entering the washing plant is about 90 grains per 100 cu.ft. 

From Table VI a flow of liquor of 45 gallons per 100,000 cu.ft. of 
gas would be below the ony line for 70°F., and give a liquor concen- 
tration of 3.2% free N 

Assume the liquor to enter the plant at 60°F., from Tabie IV the 
ammonia in the gas at the outlet would be 4 grains per 100 cu.ft. 

In practice a safety margin on these figures would be required, and 
the most desirable way of attaining this is always by the lowering of 
temperature. 

Now if the condensers were to reduce the temperature to 60°F., the 
ammonia content of the gas would fall to 75 grains per 100 cu.ft., and 
from Table V the liquor rate could be reduced to 30 gallons per 
100,000 cu.ft., but the strength of the effluent liquor would only be 
increased to 3.7% free ammonia, as the concentration would be 
lowered by the condensers. 

Finally, unless there is a plentiful supply of cool weak liquor, 
below 0.30% free ammonia at 60°F. or 0.36% at 55°F., it will be 
necessary to add water to the last bay to reduce the ammonia in the 
outlet gas to 4 grains per 100 cu.ft., as the strength of liquor in the last 
(gas outlet) chamber will always be above that of the liquor entering, 
and it is the strength of this liquor that in practice determines the final 
ammonia content of the gas. 

The more efficient the type of washer in operation, the less will be 
the allowance needed for this factor. 


System of Washing at Preston 
The whole of the gas at the Preston gas-works is made in continuous 
vertical retorts working with about 20% steaming. This gives an 
average quantity of liquor at the retort house of 35 gallons per ton, 
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and the total ammonia recovered works out to give a maximum 
possible |iquor concentration of 1.91% ammonia. 

The gas passes from the retort house to ample atmospheric con- 
densers, where the temperature drop can be adjusted by increasing or 
reducing the number of tubes in operation. Condensers of this type 
are subject to severe variations in heat loss with change of weather 
conditions, but the control mentioned is amiple to keep the gas tem- 
perature.at the exhauster between 90° and 100°F. From the exhauster 
the gas passes to two water tube condensers in parallel, with gasholder 
water circulated through them by a pump, where it is cooled to between 
55° and 65°F. 

A W.W.-D. detarrer has been installed immediately after the final 
condensers which removes all the tar fog from the gas before entering 
the washing plant, thus ensuring maximum efficiency of contact 
between the liquor and the gas. 

The washing plant itself consists of two parallel sets of two Livesey 
washers, the outlets being connected into a common main. The final 
washing is done in a static washer recently erected by the Whessoe 
Foundry and Engineering Company, Ltd., of Darlington, with an 
old type rotary washer retained as a standby. 


Liquor Supply. 

The whole of the liquor made at the works at Lostock Hall is 
collected in an underground well, whence it is removed by road 
tanks to the works of a local firm of ammonia distillers. 

It is therefore of the utmost importance that the strength should 
be kept as near the theoretical maximum as possible, by the rigorous 
exclusion of all drainage and other foreign liquid from the well, and to 
avoid the use of water in the washing process if at all possible. Con- 
sequently, the system adopted for the removal of ammonia from the 
gas has to be operated with a view to this. ; - 

Liquor and light tar is circulated through the hydraulic mains by 
circulating pumps feeding sprays in the hydraulic main offtakes, and 
a branch from this pipe also feeds a spray to the retort house governor 
to prevent the deposition of pitch. The liquor in the circulating 
system is maintained by pumping up the liquor and light tar obtained 
from the condensate from the foul main and condensers. ; 

It may here be mentioned that the effluent from the electrostatic 
detarrer was found to contain a high percentage of water emulsified 
with the tar which seriously affected the water content of the tar in 
the tar well. A system has now been installed whereby this effluent 
is collected in a tank and thence circulated through the hydraulic 
mains, and this has been found to be an effective cure for the emulsi- 
fication. * 

The effluent from the hot end of the condensers and from the foul 
main flows into a separating tank, and from the top of this tank is 
bled off the liquor for the final washer. This liquor passes to a liquor 
tower with an annular tube which acts both as a cooler and a final 
tar separator. From there it passes through a rack cooler and finally 
to the washer through a 14 in. pipe through the centre of a 4 in. cast 
iron pipe, along which cold water flowing countercurrent to the 
liquor runs up to the retort house for coke quenching. 

It is found that this system will cool 90 gallons of liquor per hour 
down to 60°F. in the summer months, so that an adequate supply is 
always available. . 

Provision is also made for a supply of liquor to the Livesey washers 
by bleeding off liquor from the overflow from the retort house circu- 
lating system into a separate tower, whence it is air cooled on its 
passage to the washing plant, and it is found that under ordinary 
conditions 50 gallons per hour can be cooled to 70°F. or smaller 
quantities to a lower temperature. ; 

An alternative supply of cold stronger liquor from the well is also 
available, should this temperature ever rise. This liquor contains 
about 1.4% free ammonia and reaches about 60°F. in summer. 
Therefore its ammonia equilibrium is sufficient to reduce the ammonia 
in the gas down to 20 grains per 100 cu.ft., while the weaker liquor 
containing 0.35% free ammonia could theoretically reduce it to 


Gas rate Gas temp. °F. Liquor 


NH, in Gas 
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finally leaving the scrubber from the top of the sixth compartment. 
Between the second and third compartments and the fourth and fifth 
compartments the gas travels through the spray chamber, so in order 
to prevent spray being carried over from one compartment to the next 
a vertical wall of Raschig type rings is provided at each of these points. 
There is also a wall of rings at the outlet of the sixth chamber to prevent 
spray being carried into the gas outlet pipe. 

The liquor is circulated through the compartments bya set of six 
centrifugal pumps driven by means of a Sisson steam engine geared 
to the pumps by Fabroil pinions. 

This means of circulation ensures that no leakage of liquor can 
possibly occur between the pumps, which is an all-important factor in 
maintaining efficiency, and it enables repairs to be effected on an 
individual unit without shutting down the entire washer. 

The liquor is distributed over the top of the grid filling by means of 
4 sprays per compartment which are provided with a special “quick 
opening” fitting in the casing, so that the sprays can be quickly removed 
for examination and cleaning. 

Particular care has been taken in the design to ensure uniform 
distribution of spray over-the cross section of the scrubber filling, and 
special means have been adopted to prevent loss of efficiency due to 
the carrying over of any liquor to the next compartment with the gas 
stream. Provision is made for both liquor and water admission into 
the compartment at the gas outlet, and there is a further tun-dish to 
allow liquor to be admitted at any intermediate point in the washer, 
should it be required. The head of water is kept constant by means 
of an overhead tank fed through a ball tap, which ensures a constant 
supply. The head of liquor is similarly kept constant by means of the 
liquor-tar separator tower already described, where the liquor level is 
maintained by a weir valve overflow. 


Operating Results. 


For the purpose of obtaining information as to the capacity of the 
washer, the Livesey washers were by-passed, the whole of the washing 
being performed by the static washer, while handling a peak load. 

When the washer was put into operation, liquor was admitted to 
the gas outlet bay having a concentration of approximately 0.35 
gramme NH; per 100 c.c. As the temperature was below 50°F. it 
was apparent that with a sufficient quantity of this liquor the concen- 
tration in the sixth compartment (gas outlet) would be low enough to 
give an ammonia content in the outlet gas of 5 grains per 100 cu.ft. 

A low rate of 164 gallons per hour was tried at first, while the tem- 
peratures were low, due to weather conditions, and the ammonia in 
the gas was reduced to 6 grains per 100 cu.ft. This produced effluent 
liquor of 25 oz. strength (5.44 grammes per 100 c.c.), which was 
approaching equilibrium strength for the ammonia content of the gas. 
As, however, strong effluent liquor was not the object in view, the 
liquor rate was considerably increased to ensure that the ammonia 
passing forward to the purifiers was in the region of 5 grains per 
100 cu.ft. when the temperature rose, due to milder weather conditions. 

Some typical working results are shown in the table on this page. 

The results are ample testimony to the efficiency of ammonia 
washing with a modern type of washer. With steamed vertical 
retorts it is not easy to obtain both low temperature and high ammonia 
content of the gas at the inlet to the washer. Therefore, with efficient 
washing it is not possible to work the effluent liquor strength up to 
the same concentration as it could be in the case of horizontal retorts. 
Nevertheless, given a reasonably low gas temperature, 25 oz. liquor 
can be obtained by giving the plant regular attention, and if, as is the 
case when weak liquor is the washing medium, there is a fixed ammonia 
content in the effluent of some 0.7 gramme NH; per 100 c.c., a total 
strength of 6.14% ammonia (28 oz.) has been obtained. For higher 
temperatures 20 to 23 oz. effluent strength is usual. 

From the results enumerated above it becomes clear that the prime 
factor in control is the regulation of liquor rate, and this is principally 
influenced by the gas rate and gas inlet temperature. 


Free NH, in Liquor %. 


Referer 


TOAMOOw> 


Test Thous./ Gall. Inlet temp. Gr. per 100 cu.ft. 
number. hour. Inlet. Outlet. perhour. °F. Inlet. Outlet. Bay 1. Baya. Bayg. Bay4. Bay5. Bay6. Inlet. 


188 47 43 45 47.8 6.0 5-44 4.71 3-42 3.09 2.33 1.46 0.42 
178 67 51 48 82.0 . 2.92 2.14 1.50 1.02 0.65 0.42 0.30 
204 58 52 46 70.1 : 3-82 3.20 2.68 2.21 2.04 1.00 0.31 
172 53 48 : 44 67.2 . 4-39 3.48 2.41 1.77 1.20 0.74 0.38 
178 61 59 45 78.5 i 4-05 3.33 2.69 1.97 1.35 0.83 0.38 


It is also shown that with an efficiently designed wet purification 
system it is possible to eliminate the use of water entirely, while 
keeping the gas entering the purifiers to an ammonia content of 5 grains 
per 100 cu.ft. 


8 grains per 100 cu.ft. at 70°F. or 16 grains at 80°F., so the need 
for using the strong liquor is rare. 


The New Static Washer. 


The washer is designed for a throughput of 5 million cu.ft. of gas 
per day. It consists of one unit of six compartments, 13 ft. 6 in. long En 
by 9 ft. wide by 12 ft. high. Each of the six compartments is packed 
with wooden: grids over which the liquor from the bottom of, the (1) Proc. Third International Conference on Bituminous Coal, Pittsburg, 1931. 
compartment is continuously recirculated. These wooden grids are re ee pen: —_ emerge tn ag 16. 
arranged in alternate layers running at right angles, providing a surface Hoth Renters, Boned... Lackeinl Pager of. 
with a high degree of subdivision and uniformity, ensuring good liquor (3) Proc. Inst Gas Eng.» 1983-34, 83, 214. 
distribution throughout the filling. ee Appendix below. 

The gas enters at the top of the first compartment and travels @) Gas Journgl (1929), 186, 793. 


_ American fournal, 129, No. 3. 
alternately downwards and upwards through each compartment, Gas Engineers’ Handbook, Pacific Coast Gas Assoc., 1934, P. 443+ 
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APPENDIX. 
Distribution of Nitrogen in Coal on Carbonization. 


Typical nitrogen content of bituminous coal— 


= 1.5% by weight 
= 33.6 lb. per ton. 


Nitrogen in— 
Coke 
NH; 
Tar = 


1.3% of 12.5 cwt. per ton 18.2 lb. 

21.2% of 23 Ib. sulphate 4.9 ,, 

1.8% of 14 gall./ton yee 

. 25.8 Ib. 
Leaving in gas 7.8 


78 x 386 _ 
5g — = 107 cu.ft. 


On 13,000 cu.ft. per ton this gives 0.83% N, 
63% 


” 1 > ” ” 0. 


” 


in gas. 


” 


Detail of Test or Authority. 
Fuel Research Board, 1920-21 


Reference. 
3 Tech. Paper I 5 


” ” ” 


” * ” ” 3 10 Aad 
Barash & Tomlinson, Proc. Third Inter- ) 


national Conference on Bituminous Coal, 1931 } 
Test on Lancs. and Yorks. Nuts... . 


Do. one ae dee née 

Test on above with 20% Unscreened 
Durham 
Do. 


TABLE II. 


Steam Un- 
decomposed 
(Ib.). 
ue * a, 
74% 21% 
10.1 176.3 
50.7 292.0 
28.7 247.0 
Nil 193.0 
42.0 228.0 
o 
te) 
Oo 


Weight of Steam 
per ton (Ib.). 


74% 

168.0 
168.0 
168.0 
168.0 
168.0 
168.0 
168.0 
168.0 


Gallons 
per ton. 


74% 
I.OFr 
5.07 
2.87 
Nil 
4-20 
4-20 
4-20 
5-90 


Reference. 

21% 
470 
470. 
470. 
470 
470. 
470. 
470 
470. 


42.0 205. 
42.0 
59.0 


258. 
341. 


A 
B 
Cc 
D 
E 
F 
G 
H 


aAbhbddb ddd 
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TABLE IV.—EqQuILIBRIUM TEMPERATURES OF AMMONIA IN GAS 
(GRAINS PER 100 CU.FT.) in CONTACT WITH LIQUOR 


OF VARIOUS STRENGTHS. 
60°F. 


Free Ammonia 
%- 3 


50°F. 70°F. 


I 80 
208 


DOCU PWWWNH NH ee me Oo 


TABLE I. 


% Steam Decomposed. 


4% 21% Between 
Carbonizing Conditions. Steaming. 
Mitchell Main ) Throughput ied 62.5 
Holmside L kept 38 
South Wales | constant 47-5 
Wigan Arley. Throughput 59 
varied to max.-efficiency 
Fairly high bottom heats... sed 51-5 
Heat higher in retort 56.6 


Fairly high bottom heats 45- 


41-5 
20.2 
27-5 
36.0 


38. 
46. 
28. 


Heat higher in retort 27-7 7.0 


TABLE VII.—TABLE SHOWING EQUILIBRIUM TEMPERATURE IN °F. 


Steaming. 7} and 21%. 


80°F. 


go°F. 


Per unit 
Increase 


at 21%. 
32.0 
19.7 
29.8 
36.7 

36. 


47- 
26. 


Nil 


iE hae 


WITH VARYING FREE AMMONIA CONTENTS OF LIQUOR AND 


AMMONIA IN GAS. 
Increase 


due to 
Higher 
Steaming 
Gall./Ton. 
16.61 
24.13 
21.83 
19.30 
18.60 
16.30 
21.60 
28.20 


Liquor 
Strength 
% NH. 30 40 50 


108 
94 
85 


CONN weet OOOO 


TABLE III.—LiquoR FORMED ON CARBONIZATION BY THE INTERNAL REACTIONS IN THE COAL. 


Authority. 
Fuel Research Board, Report 1920-21 
B 1920-21 
i wa ou » 1920-21 ae 
Technical Paper 26 ... 


” ’ ” ” 


” ” ” 


Consett sad 
Mitchell Main... al oon 
Lanarkshire Main and Ell. me 38.00 
Mitchell Main ; 1 des 


Liquor 

produced 

(Net) % 
Gall. /Ton. Moisture. 

10.85 1.51 

16.10 1.01 
9.80 
2.50 


Gall. /Ton 
from 
Moisture. 
3.38 
2.26 
21.90 
5.60 


Coal. 


19.22 


Average ... 21.04 3.71 8.29 


Gall./Ton 

from 

Decom- 

position. 
7-47 
13.84 
16.10 
13.62 


12.75 


TABLE V.—EQUILIBRIUM STRENGTHS OF EFFLUENT LIQUOR (% NH; FREE), ASSUMING VARIOUS RATES OF WATER 
FLow PER 100,000 cu.FT. oF GAS WITH 5 GRAINS NH, PER 100 Cu.FT. AT OUTLET. 
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TABLE VI.—As TABLE V, BUT WITH WEAK Liquor (0.35% FREE NH; SUBSTITUTED FOR 


15 
13. 
12. 


Il. 
10. 
9- 


IO OR OOH 


Cou Grab Go OO Dh HO 
ChOWIUHHOR OW 
OAW + OU KO 

On mn nwke RRO Dar, 


On HOt Oy & 
Por|w nw mh augnus c 


ry a] 


Liquor Rate, gallons per 100,000 cu.ft. 
go 35 0 


ry 


Hua OUOUlOA OO 
CORR DP NHNHDKHWW WEE, 


PROMI OW OHR TU OND 
COMM MND ND NW WWW, 


DOWNS HOROK RIOT 
9 On wm HH DH OMe 


On ek DK OKOHLHS au Aa, 
Cn we WD KH UKYKHOhEUUY 

DO md OH HAOwHU HAO 

COR HD NH KHROWKW WHE HEU 

GORDO UH CDHUODH 

COnmmm WD DHWWL 

coo Omer KF KF DN NHKHOWW 

PUSKAUDOKHER USO HAD 

PUSKA MMOHBGUIS HAhY 


an 
GO ROOK GOH hUlO eS 


s 

° 
‘° 

3 


0 0 OJO nn Hm DD KHWWWey 
Oma IOKHAWTOwHU" 


COC HF Hh HB we HN HH NNW, 
PU OH hOUO KR OaAUOHD 
COCK Hm rr ND ND DKW, 
PAWDOW Hh NMHONEA DOO 


> 


Cowmaur34KNd 


00 CO Of ert we Be DPN NN WW 


mo DMO a 


Ammonia in Gas (grains per 100 cu.ft.). 





178 


TABLE VIII.—RELATION BETWEEN FREE AMMONIA CONTENT OF WEAK 
LIQUOR AND AMMONIA IN GAS (GRAINS PER 100 CU.FT.) AT VARIOUS 
EQUILIBRIUM TEMPERATURES. 

% Free mm, 50°F. 60°F. 

0.20 2 

22 


70°F. 80°F. 90°F. 100°F. 14a0°F, 120°F. 
4 9 16 

10 18 at 
II 68 
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15 66 96 
16 103 
17 109 
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19 
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DISCUSSION 


The President (Mr. H. H. Thomas) remarked that the Paper de- 
scribed a detailed study of a particular process to which perhaps too 
little attention had been paid in the past and which, in many instances, 
was considerably neglected even at the present time. It was an example 
of the way in which simple matters could be made to pay dividends; 
in this particular case by conserving steam and the dealing with 
concentrated ammonia sulphate. 


Mr. E. B. Field (Blackburn) raised one point in regard to the tem- 
perature of the gases at the inlet to the exhausters, which was stated 
to be between 90° and 100°F. This appeared to be unusually high, 
though there was probably some good reason for it. He observed 
that there were water-cooled condensers at the outlet. Why did Mr. 
Speers work at so high a temperature? If it happened at the Blackburn 
works he thought that everybody would be called to task. 


Mr. Speers said that the temperature “was intentionally kept high. 
It enabled the creosote and certain oils to be retained in the gas, thus 
assisting in the lubrication of the exhausters. The gas was finally 
cooled at the outlet of the exhausters by water-cooled condensers, 
thus dividing the cooling process into two sections. 


Mr. Bradshaw (St. Helens) enquired how long the exhausters had 
been working under such conditions of high temperature. 


Mr. Speers replied that this had been so ever since the plant was 
installed, thirteen years ago. 


Mr. Partington (Rochdale) asked whether there was special lubri- 
cation for the exhausters. 


Mr. Speers said there was merely creosote. 


Dr. M. Barash (Ministry of Fuel and Power) said that the Author 
had referred to an article published by Mr. Tomlinson and himself 
some years ago embodying the results of an investigation of “‘steaming” 
carried out on the Research Gas Plant of West’s Gas Improvement 
Company, Ltd., in which the figures for steam decomposition appeared 
to be outstandingly high. It might be said that these results were 
obtained under conditions of greater “technical control per ton of 
coal’’ than could be normally exercised in the case of a gas undertaking, 
so that the results from the Research Department approached more 
closely to the optimum obtainable. A probable explanation why the 
published Fuel Research Station corresponding figures were not quite 
parallel was, as had already been commented in the Technical Press, 
that in their series of tests the throughput of coal per retort had been 
kept constant while the C.V. of the gas produced varied. 

As many would know who had intimate knowledge of the working 
of continuous vertical retorts, these conditions were not the best for 
obtaining optimum yields. Roughly, a constant (depending upon 
heat input to the system and rate of heat transmission) had to be 
struck and maintained for any particular installation in the total of 
coal plus steam passing through the retort, so that if the percentage 
of steaming was to be increased, then coal throughput must be reduced, 
and vice versa. To obtain a higher C.V. gas (as, for example, for 
benzole stripping) the coal throughput had to be increased and the 
steam to the retort correspondingly reduced. The gaseous thermal 
output of the retort would then remain fairly constant within normal 
limits of varying C.V. production. If the relative proportions of coal 
and steam were not correctly adjusted, then output of gas per retort, 
make of gas per ton of coal, and proportion of steam decomposed 
were among the main factors which might individually and collectively 
show serious deterioration. 


Mr. Speers said that experience at Preston confirmed Dr. Barash’s 
statement. Not only when they changed the amount of steaming, 
but also when they changed the type of coal, the optimum conditions 
were altered. The throughput had to be reset in order to obtain an 
equilibrium. 


Mr. A. E. Ormrod (Liverpool) proposed a vote of thanks to Mr. 
Speers, and Mr. D. Benson (Bolton) seconded. 


Mr. Speers, in responding, said that he had referred to the much 
greater quantities of free water held by small coals. 


The President, in closing the discussion, had much pleasure in 
stating that the Silver Medal of the Society ‘of British Gas Industries 
had been awarded to Mr. J. C. Hogg, a member of the Association, for 
his Paper entitled ‘The Treatment of Ammoniacal Liquor on a New 
Works,” which had been read before the Association in 1943. 
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Heat Treatment of Aluminum and 
Magnesium Alloys 


(Continued from p. 154) 


The furnace should be close to room temperature at the start and 
allowed to come to heat slowly, especially after 500°F. is reached. 


- The heating up time should not be less than four hours for alloys like 


Dow Metal “‘H” and it is better if five to six hours are used. A general 
heating up rate of about 100° per hour is suggested. 

Another successful user of direct-fired equipment finds it desirable 
to bring the ““H” alloys up to about 675°F. in two and one-half hours 
and to hold it at that point for about three hours before coming up to 
the final heat treating temperature. It is self-evident that procedures 
like these require more furnace capacity and more time for heat 
treating than the recommendations given in the literature. 

The Dow Chemical Company suggests that castings be placed in 
an oven at 500°F. followed by heating to the heat treatment tempera- 
ture in two hours. : 

Results obtained in direct-fired recirculating gas furnaces without 
SO, have been excellent. With proper foundry practice it has been 
found possible to produce smoother castings of better quality and with 
higher physical properties, at the same time eliminating sulphur 
dioxide. There has been no indication of pitting, burning, and no 
trouble from fire. The value of the slow time of heating including, if, 
necessary, a period of soaking slightly below the heat treatment tem- 
perature in getting the Zn-Mg eutectics into solution is borne out by 
=— Studies of the metallography of the commercial magnesium 

oys. 

While single instances of fire do not have great significance, it is 
noteworthy that several foundries using electric equipment and sulphur 
dioxide have suffered fire losses. Thus far there have been no fires 
reported from foundries using direct fired gas furnaces, without SO, 
protection. 

The heat treatment of “‘C” alloy castings in direct fired gas furnaces 
without SO, is also practical, but these alloys apparently require more 
careful treatment than the ““H” alloy to prevent damage or fire. In- 
formation made available to the Committee from field tests made at 
four foundries in New York and New Jersey indicates that no trouble 
will be experienced in the heat treatment of “‘C” alloy castings in 
direct gas-fired furnaces, provided that the heating rate is kept down 
to a rate of temperature rise of 50°F. per hour or less. This becomes 
most important when the temperatures are between 500°F. and the 
heat treating temperature. It is recommended that “‘C” alloy castings 
be heated by setting the furnace up. 25°F. every 30 minutes. The 
advantages of “‘C” metal for permanent mould castings will probably 
tend to increase the use of this product as additional work is under- 
taken with permanent moulds. 

Records made available to the Sub-Committee indicate that 
foundries using these techniques for ““H’’ and “C” alloys have an 
exceptional record for fine quality products free from any evidence 
of bubbling, powdery black spots or other defects associated with 
local oxidation or overheating. Reject percentages appear to be 
practically zero in so far as the heat treating is concerned, and without 
doubt it is the heat treatment of magnesium alloy castings which con- 
stitutes the principal point where quality can be easily damaged. The 
objection to slower heating rates is self-evident since it requires some- 
what more time and more heat treating equipment, but it should not 
be difficult to lay out a foundry in which the heat treating facilities 
exceed the casting production without using up undue amounts of 
valuable space. 

Unfortunately, the segregation of zinc in the casting is not a fixed 
and uniform effect so that there may be some individual castings which 
are adversely affected by a given heat treating cycle although the bulk 
of the material would be all right. 

Oxidation or incipient fusion generally shows up in the surface 
appearance of the castings. Black powdery spots or eruptions or 
metallic beads appearing after the solution heat treatment has been 
completed furnish indication that the temperature has gone beyond 
safe levels at least locally.. This should be followed immediately by 
a check or recalibration of the furnace temperature controls. It might 
also be desirable to make sure that the furnace loading permits per- 
fectly uniform temperatures. Variations in excess of plus or minus 
10°F. should be considered excessive. Not only is immediate action 
called for because of the destruction of individual castings, but the 
condition indicates that serious fire hazard exists since the local 
destruction of parts of a casting may readily lead to temperature rises 
sufficiently to set it on fire. 

Upon completion of the solution heat treatment, the work is taken 
out of the furnace and allowed to cool rapidly in the air. The greater 
part of the alloying constituents remain in solution because they are 
not affected by the rate of quenching to the degree shown by aluminum 
base alloys. However a load of castings permitted to cool in still 
air will be inferior to one quenched in moving air or an air blast. 
A water quench is not advisable because of the risk of producing 
cracks in the castings. 

When the castings are cool, they may be given a precipitation treat- 
ment or ageing treatment. It is not necessary that the castings be 
absolutely cold, but they should be cool enough to handle, say, at 


* “Metallography of Commercial Magnesium Alloys,” J. B. Hess and P.F. George, 
Trans. of the A.S.M., June, 1943 (see especially pp. 439, 442 and 443). 
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temperatures not exceeding 150° F. They can then be returned to the 
same furnace if no other is available and treated for 12 to 20 hours 
at 350°F. This treatment will produce maximum hardness and yield 
strength although at some sacrifice of elongation. 

Wrought magnesium alloys are not usually given a solution heat 
treatment since working them has tended to produce a state that 
develops good physical properties. However, they are occasionally 
aged to develop hardness and yield strength. 


Sulphur Dioxide 


Sulphur dioxide has been generally recommended as a protective 
itmosphere for heat treating magnesium castings. The amount used 
is such that the concentration in the furnace is kept between several 
enths and 1% of SO, in the furnace atmosphere. The exact amount 
is not important as long as continuous SO, additions are maintained 
to make up for the loss from air infiltration. The purpose of adding 
SO, is to provide a means of protection against tocal oxidation and to 
reduce the chance of fire in event of an override of the furnace tem- 
perature or due to failure of the thermostat. SO, appears to be a 
satisfactory inhibitor of local oxidation up to about 800°F. 

The objections to SO, in the furnace are numerous: 

(1) SO, is irritating to workers. 

(2) It will attack metals, particularly if they are damp, and its 
destructive effects are readily seen in any foundry using it. Since 
it has been widely used with. electric. furnaces for fire protection, 
inention may be made of its effect in reducing the life of resistors and 
other electric equipment. 

(3) Furnaces in which SO, has been used cannot be used for the 
heat treatment of aluminum alloys because of the difficulty in purging 
all of the SO, from the furnace. If any is allowed to remain, it will 
vigorously attack wrought aluminum alloys, and to a lesser extent 
cast aluminum alloys. 

(4) It adds to the cost of heat treatment. 

(5) It furnishes a false sense of protection. 

The first decision which a prospective user of gas furnaces for mag- 
nesium heat treatment must make is whether to use indirect or direct 
gas heat. If indirect furnaces are selected, it is probable that the 
recommendations regarding the use of protective atmospheres, either 
sulphur dioxide or other protective atmosphere, should also be 
followed. 

If a direct-fired gas furnace is selected it should be of the recirculat- 
ing type, so designed that uniformity of temperature is assured and so 
equipped that the rate of temperature rise can be controlled within 
the desired limits. In light of the recent experience with “C’’ alloys 
it might also be desirable to consider the use of time and temperature 
controllers so that control of the heating rate could be made auto- 
matic. Fears expressed regarding the use of direct flue gas atmospheres 
has not been borne out in practice. 

At the present time, highly successful heat treatment of magnesium 
castings is carried out in direct-fired recirculating gas furnaces in at 
least eight well-known magnesium foundries in the United States. 


Lighting the Homes of To-morrow* 
By J. B. CARNE, B.Sc. 


OME lighting has been the subject of Papers and discussions 


before our Society on many occasions in the past. The lighting 

of the home, in which economy dominates the provision of 
necessities and amenities, has, however, in the Author’s opinion, 
seldom received the attention it deserves. Social surveys made during 
the past 20 years clearly show that the majority of homes in the country 
fall into this category—a fact which alone justifies special con- 
sideration of the problems concerned. 

In the following treatment attention is centred on the artificial 
lighting of these homes. It should not be overlooked that the prin- 
ciples involved are as applicable to the rich as to the poor home, and 
that the suggested provisions for lighting might well serve as the 
basis for the lighting of homes of all classes. 

Prospective considerations often lead us to the fanciful, but if we 
are to profit by such considerations, reality must never be left far 
behind, and if we are to assess the true worth of the conclusions 
derived, we must view them in perspective with related considerations. 

For these reasons it is proposed to deal somewhat circumstantially 
with “to-morrow” and “the home” before presenting the data on 
lighting, which is the expected feature of a Paper before our Society. 


“ To-morrow ”’ 


First let us consider the special nature of the period with which we 
are concerned. The “to-morrow” we contemplate is the day when 
building a house ceases to be an indictable offence and becomes 
priority Al. We foresee it as a period of unprecedented opportunities 
coupled with unprecedented facilities, the day after battle—a time long 
regarded appropriate for improving the homes of the people. _ In 1843 
the appalling housing conditions in some of our cities stimulated 
organized effort in slum clearance and rehousing. Pioneer work 


* From a Paper to the Illuminating Engineering Society. 
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began in Liverpool at this date and housing improvements have been 
continued since, except during the world-war periods, on either small 
or large scale. Between the wars approximately four million homes 
were built in this country, representing the rehousing of a quarter of 
the population. There was for this record building no grand pro- 
gramme such as is now contemplated for the construction of a similar 
number of houses in a shorter period, and the lighting equipment 
which went into the major portion of these houses was regarded more 
as a selling feature than a necessity, ranking with a pure water supply 
and good sanitation. The second report (') on Codes of Practice for 
building and civil engineering lead one to believe that in magnitude 
and comprehensiveness the plans for our to-morrow go far beyond 
anything of the kind yet formulated. Planning for to-morrow extends 
from that of town and country to the washer on the kitchen tap, aye, 
and to the lighting units for the home. Not for nothing, then, have 
post-war planning committee rooms buzzed and bookstalls creaked 
under the welter of reports and replanning literature. Let if be hoped 
that thecumulative effort and enthusiasm of reformers and designers since 
the days of Richard Elsam in 1816 will reap fullreward. That lighting 
in the home is officially recognized as a basic amenity and is to be the 
subject of a code of good practice are facts which must be gratifying 
to our Society. Records show that from its earliest days the Society 
has paid attention to home lighting. Its Code has, since its inception, 
included a section on recommended values for the home. For the 
most recent expression of interest one has only to refer to Mr. Ackerley’s 
Presidential Address of 1942, in which he urged “diffusion of light,” 
particularly in the great field of the “community at large.” 


“The Home”’ 


It is understood that the building of four million homes and the 
reconditioning of eight million existing ones constitute the immediate 
post-war domestic building programme. These, then, will largely 
determine the average home of to-morrow, and are therefore the homes 
with which this paper is concerned. How well can they be lit? What 
of the average home of yesterday? How well was that lit? 

When discussing standards and the methods of attaining them, 
reality demands that we take account of the economics involved. Where 
costs are concerned we cannot “‘slink round the corner murmuring, 
‘They have nothing to do with us.’”’ Such an attitude would be as 
equally irresponsible as that of a dietary adviser who would refer the 
housewife to “Mrs. Beeton” as a guide to wartime catering. The 
obligations of the lighting engineer in this respect are no less than 
those of the architect, who must plan according to the income of the 
prospective tenant. 

What, then, are the relevant economics of the average household, 
and what were the lighting conditions in the average houme of yesterday? 

In trying to visualize the average home we must avoid making the 
common error of imagining our own particular home as approximating 
to the average. I have therefore drawn the following relevant data, 
set out in Table I, from official statistics and accepted authorities: 

TABLE I. Average 
amount 


Average 
number of 
rooms per 
Average household, 
Average number excluding 
household in scullery 
income house- and 
per week. hold. bathroom. 


£ s. d 


318 o — _ —- 


per 
household 
spent on 
light 
and fuel 
per week. 


Source of data. Class of home. 


New Survey of Av. of 82% of work- 
London Lifeand ing-class homes in 
Labour(?) 1929-30 London, 1930 
Investigation for Av. of 8,905 N.H.I. 4 5 3 3.8 3-9 
cost of living industrial workers 

index computa- in G.B. 1937 

tion(8) 
Investigation for 
cost of living 
index computa- 
tion(*) 
Investigation for 
cost of living 
index computa- 
tion(5) 

A handbook of 
statistics(®) 


6s. 5d. 


Av. of 1,491 agricul- 4s. 1d. 


tural workers in 


G.B. 1937 


Av. 366 rural work- 4s. gd. 


ing-class in G.B. 

1937 

Av. income 75% of Less than gs. 6d. 
total number of £4 to 
families in country per week 5s. 6d. 
1937 


Mr. Seebohm Rowntree (7) (8), the well-known sociologist, gives 
the following subsistence budget for a family of five in the autumn of 
1936: 


Food 

Rent 

Clothes .. 
Fuel and light 
Household 
Personal 


53 0 


In analyses of family budgets the expenditure on lighting is invariably 
included in an amount covering “‘fuel and light.” From an analysis(*) 
of the hourly gas output records of the South Metropolitan Gas 
Company it is possible to compute with some degree of accuracy 
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average data on the lighting of 300,000 domestic consumers’ premises 
in South London in 1931, These are as follows: 


Light-output of source 
Hourly gas rate for Gas consumed per week corresponding to average 
lighting (1931) per domestic for lighting. Average for 


gas consumption. 
consumer. year of domestic consumer. (Non-superheated burner.) 
2,500 B.Th.U./hr. 


936 lumens 
(corresponds to the output 
of between 1 B.S.4 and 
1 B.S.4+1 B.S.1 burners). 


0.55 therm 


A recent survey of 1,600 households (in which principal wage earners’ 
wage was less than £5 per week) using electric lighting, made by the 
Wartime Social Survey on behalf of the Department of Scientific and 
Industrial Research, provided the following data, which the Author is 
permitted to quote: 

Types of shade in use. 
Expressed as proportion of total 
surveyed, 


Simple conical shade 
Average size lamp with bulb showing 


Room, in use.* below. 


Working kitchen 
Kitchen livingroom 
Livingroom 


Translucent bowl, 


40-watt 
60-watt 
60-watt 


86% me 
72% 14% 


60% 21% 


* In one-third of dwellings the size of lamps had been reduced since the war. 


10% 


Study of the gas output curves referred to show that the average 
annual number of lighting hours per household is approximately 1,100. 

Based on the foregoing data calculation shows that the cost of 
lighting to the average householder was an amount less than 40s. per 
year, or 9.2d. per week. The actual figure depends on the cost of 
fuel energy to the householder ; the maximum quoted corresponds to 
fuel energy prices of 18d. per therm for gas and 6d. per unit for 
electricity. 

The interdependence of the components of the household budget 
and the necessity for examining costs in domestic planning are only 
too well demonstrated by the following report @°) on an actual 
but what is hoped a rare case: 

“In a famous investigation some years ago into the effect of 
removing slum-dwellers from the centre of the comparatively 
small town of Stockton-on-Tees (70,000 inhabitants) to a new 
suburb on the outskirts, it was shown that the extra cost, in hard 
cash alone, of the amount of additional travel required of the 
workers was such as to lower definitely the standard of living and 
to increase quite shockingly the rate of mortality and the 
incidence of disease.” 


These data and quotations indicate that the average family budget 
allows little surplus money to meet the cost of higher standards in 
the basic necessities of life, and the approach to our problem must be 
made accordingly. 

The following extract from the report (*) of the Council for Art and 
Industry indicates clearly the type of decorations prevailing in the 
average home: 

“We have been especially concerned by the tendency towards 
dull and heavy colour schemes, both among individuals and 
among local authorities who are responsible for decoration in 
the new estates. We were advised on several occasions that the 
general choice tended towards brown or towards a set of colours 
which has been described as the gravy colour scheme.” 

The term “lighting” covers not only the objective but also the 
subjective effects. It covers the illuminating performance and the 
visual effects. 

Visual effects, the aim and the criterion of excellence of every 
lighting installation, depends in the home on illuminating performance 
of the lighting units, room decoration, and design of the units. The 
latter two factors, although less precisely definable than the former, 
are nevertheless equally important. In considering them we encounter 
that personal property, taste, and so reluctant are we to trespass on 
the freedom of the individual that some may feel that to limit in any 
way the choice of decoration or design in the home is to violate a basic 
rule of our constitution. Even so, it must be admitted that there are 
good and bad tastes, and that education, especially by example, can 
play a great part in developing the good. 

Fortunately, what can be regarded in decoration and design from 
our point of view as good is little, if any, more costly than bad, and 
for this reason these lighting factors will be dealt with before illumina- 
tion levels and the performance of units. 

Lighting engineers have for many years stressed the value of light- 
coloured decorations for interiors. Such decorations not only give 
considerable aid to comfortable seeing by reducing contrast between 
parts of an interior and between the unit and its background, but they 
are essential to the creation of the bright environment, which has 
proved to be important to the maintenance of good health. The 
contribution to the illumination intensity which a light interior makes 
depends, of course, on the proportion of the direct and indirect light 
from the unit used. Except when a markedly indirect unit is employed 
this contribution is not large, but even so it is sufficient to improve 
diffusion and soften shadows to a marked degree. Consideration 
shows that the smaller the interior the greater the influence of interior 
decoration on the lighting effects, and thus in dealing with home 
lighting special attention is due to this part of our problem. 

Comparison of the utilization factors for various interiors, as set 
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out in the tables used for design calculations, enable some idea to be 
formed of the effect of walls and ceilings on the horizontal illumination. 
Considerably more, however, is to be learned from calculations of the 
lighting of an average size room, which can be made provided certain 
approximations are conceded. j 
The data given in Table II refer to a room the walls of which were 
firstly “‘coral rose” (R.F. 62°) and secondly black (R.F. 2%), and the 
ceiling white (R.F. 76%) and then brown (R.F. 27%). 
Room dimensions, 14 ft. 6 in. by 16 ft. by 8 ft. 8 in. 
Lighting unit central, 6 ft. 6 in. above floor. 
Source output, 1,850 lumens. ; : 
When allowance is made for the differences in the output, reflection 
factors, &c., in the two sets of conditions, we can show the relative 
effects of the contribution of indirect light in the cases of “direct 
and “general” types of unit. % 
The reflection factors of “gravy” colours are of the order of 15%. 
The actual waste of light due to using “gravy” coloured as compared 
with pale shade walls is at least 10%. 


TABLE I. 
Ceilings. 


Reflec- 
tion 


Difference in 
contribution 

to horizonta! 
illumination. 
% of total. 


Walls. 


Reflec- 
tion 
factor. factor. 
62% . 08e.f.c. 76% 
2% 76% 
62% . + a> 
2% . oo7ef.c.. 27% 
62% . 1.7 e.f.c. % 
2% 76% 
62% . - 27% 
2% .o14ef.c,. 27% 


Average 
~ horizontal 
illumina- 
Brightness. tion, foot- 
candles. 


Type of unit é 
and output. Brightness, 
irect uni . 1.2 e.f.c. 
Direct unit Walls 4% 
- Ceiling 10° 


Walls 14% 
. Ceiling 22°, 


1,550 lumens . ° 2 
: . 0.26 efic. . 


General . 2.8 e.f.c. 


PRKHPOOUGaa 
OOK De DDO 


1,450 lumens . . ° 
i” . 0.84 e.f.c. . 


All lighting considerations lead to the condemnation of the popular 
“gravy” colour scheme. The argument that such a scheme keeps 
cleaner is, of course, false; light colours, in fact, encourage cleanliness 
by revealing dirt. Perhaps the most satisfactory compromise with 
this attitude is effected by having the dado a dark colour and the 
filling a colour of light shade. 


Effect of Floor Reflection Factor 


In the average home the smallness of the free floor area in furnished 
rooms and the necessary use of floor coverings which are not easily 
marked tend to minimize the effect of the floor on the utilization of 
light. The economical use of house space is receiving the studied 
consideration of architects, and it is not unlikely that we shall see a 
wide adoption of the home plan containing one large living room 
for the family communal life and bedsitting rooms for the quiet use 
of the individual, in which eventuality the floor effect becomes worthy 
of mention. As a result of experimental investigation Lansingh (*") 
drew the following conclusions on the interaction of walls and floors 
so far as illumination at table top level is concerned: __ : 

(1) With walls and floors, both 55% R.F., there is an increase 
on the working plane of 50% above what is obtained with walls 
at 11% and floor 2%. : : ‘ 

(2) The maximum increase obtainable from increasing R.F. of 
walls only is 25%. : ; : 

(3) The maximum increase obtainable from increasing R.F. 
of floor only is 15%. ; : 

One does not have to be subject to claustrophobia to experience a 
distressing irritability when confined in a small room. The rooms in 
many of the houses and flats built in the “‘between-wars” period are 
undersized, and it is not at all improbable that as a result of a mis- 
guided policy of economy in building, the near future will see the 
number of such rooms greatly increased. Any means of alleviating 
the discomfort of those whose lot it is to occupy miniature rooms 
warrants attention, and the following subjective effects associated 
with lighting may be well worth exploiting. 

A room appears smaller when its walls are glossy than when matt, 
and large patterns in dark colours also reduce the apparent size of a 
room as compared with the appearance with a plain light-coloured 
wall decoration. Mb Re é 

Another effect which has practical application in the “make-do- 
and-mend” programme, in which as a result of dividing large rooms 
the smaller ones formed may have ceilings disproportionately high in 
relation to floor area, is that a ceiling darker in colour than its sur- 
rounding walls appears lower than when the reverse condition obtains. 
The extreme condition of this effect is the well-known “tunnel” effect 
experienced with totally direct lighting. 


Design of Units 


Excepting the crudest types of shades, good designs are cheaper 
than bad. We are still near enough to the 19th century to meet 
articles of that period daily, and to find in many of recent production 
that excess of ornament which was the predominant characteristic of 
fashion and design of the Victorian age. The sophistication of popular 
taste resulting from the sudden material wealth which followed the 
industrial revolution markedly influenced the design of lighting 
fittings and units, even to this day. In the absence of well-defined 
principles of good lighting, ornamentation ran riot frequently at the 
expense of good performance. 
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GUIDE-FRAMED _ 
GASHOLDERS & 


WITH OR WITHOUT 
STEEL TANKS 
HAVE BEEN MADE FOR 
70 YEARS 
OF 


BRITISH MATERIALS 
BY 


BRITISH LABOUR 
WITH 


HIGHEST QUALITY IN WORKMANSHIP 


C. & W. WALKER 


LIMITED 
DONNINGTON, Nr. WELLINGTON 
SHROPSHIRE 


"Phone : Wellington-Shropshire 12 
"Grams: “Fortress,’’ Donnington, Shropshire In the Midlands. Capacity, 2 million cubic feet 


“GASHOLDERS RIVETED OR ELECTRICALLY WELDED 
LONDON OFFICE - Temporary Address: DONNINGTON, WELLINGTON, SHROPSHIRE. 
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A Silent Beam Gas Fire fitted in 
the Radiation London Showrooms 
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LEADERSHIP 






ANIEL and LOMINOUS FLAMES 
has these notable advantages— 





|. Silence in operation. 


2. Correct gas rate maintained by means of 
suitable jet size and pressure governor. 


3. Three-position gas tap facilitating control 
by the user of heat output, as required. 


4. Radiant heat, rich in beneficial short infra- 
red rays, giving comfortable warmth. 


5. Burner will not choke nor light back. 


6. Negligible maintenance. 





RADIATION HOUSE | LONDON SHOWROOWS : 
ASTON, BIRMINGHAM, 6 | 7 STRATFORD PLACE, W.|! 
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LARGE-SCALE APPARATUS FOR THE COOKING AND SERVING OF FOOD 


A view of the Women’s Service 
of a large Canteen Kitchen 
equipped by 


R. & A. MAIN LIMITED LONDON AND FALKIRK 
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A properly designed unit is the major factor in ensuring the practice 
of good lighting, and it is this which is lacking in most homes. Here, 
then, the lighting engineer can make a real contribution to good homes 
of to-morrow, for you cannot have “‘functionalism” in lighting unit 
design without a lighting expert—the principles of good lighting are 
‘oo readily forgotten by anyone else. But “‘functionalism” is a narrow 
vasis for design, and I cannot conceive a basis more generous and 
appropriate than Ruskin’s dictum: “Truth first—plan, or design, 
founded thereon.” Our scientific investigators have, by elucidating 
the main principles of good lighting, supplied the truth in our problem 
and in its solution; the distribution and degree of illumination, the 
brightness of surfaces, durability of performance, are all pertinent 
subjects for truth. How few units there are which can claim these in 
icuth to be their basis! Is not the truth of them mostly subordinated 
to the densely coloured panel, the arty shape, the oversize tassel, or 
the metal scrollwork? 

Here, then, is need for the co-operation of the lighting expert, the 
designer, and the manufacturer, to all of whom the Author suggests, 
for guidance, again the advice of Ruskin—advice which he gave more 
than half a century ago to the manufacturers of Bradford (12). ““We 
require work substantial rather than rich in make, and refined rather 
than splendid in design. Your stuffs need not be such as would 
catch the eye of the duchess, but they should be such as may at once 
serve the need and refine the taste of a cottager.”” A policy which it 
has taken the privations of total war to make us adopt in the production 
of the essential articles of life, for is not this the basis of design of 
“Utility” goods? The suggestion is here put forward that represen- 
tatives of our Society, of a recognized design authority, and of manu- 
facturers should get together and produce “Utility” home lighting 
units, which are essential at the same time to the economical use of 
fuel energy and to the attainment of cheerful environment and good 
seeing in the home. 

The availability of such units, purchasable free from tax, would, in 
ihe Author’s view, do more to raise the future standard of home lighting 
than any other single factor. 

Truth implies, among other qualities, efficiency; for a unit which 
belies the source cannot claim to be truthful in design. In adopting 
Ruskin’s basis for design we have two main characteristics to satisfy— 
“functionalism” and “‘efficiency,”’ on both of which depend economy. 

The unit, therefore, should, in conjunction with its surroundings, 
provide a level of illumination adequate for the tasks to be performed ; 
it should present a brightness, both in itself and its surroundings, 
which in no normal circumstances is discomforting and which promotes 
the mental attitude desired. In addition, the light from the source 
should be utilized consistently to these ends in an efficient manner. 
This last requirement involves such technical matters as minimization 
of maintenance, accessibility of parts, and ease of assembly, 

Success in the attainment of these desiderata depends, of course, on 
suitable materials for the making of units and on the sources available. 
The scope of designers will be considerably widened by the availability 
of new plastics and the fluorescent tube. Some time will elapse before 
such new articles will be commonly found in the home under con- 
sideration, but it is not likely to be unduly long, for the lag between 
the completion of an invention and its use in the home is negligible 
compared with the lag between the establishment of a principle and its 
practice in the home. Compare, for instance, on the one hand, the 
rapid entry into the average home of the incandescent gas mantle, the 
incandescent electric filament lamp, or the triode thermionic valve— 
only a few years elapsed between their creation in the laboratory and 
their common use. On the other hand, we are still waiting for the 
implications of Newton’s “law of cooling” to be appreciated and acted 
upon by the builder who lays the exposed pipe under the kitchen floor, 
and for the lesson of the “‘Black hole of Calcutta” to be learnt by those 
who construct unventilated bedrooms. 

It is therefore principles with which we must be mainly concerned, 
for once they are appreciated and applied by user and designer alike, 
the best use will be made of novel materials and sources, from wherever 
they may come. 

The room in which a unit is to be used must be considered when 
judging the excellence of the unit from the point of view under dis- 
cussion. A spherical globe unit may be‘ of excellent functional 
design for a kitchen or other room in which only a moderate intensity 
of illumination is required at all parts, On the other hand, a unit 
with a relatively greater downward component for local lighting over 
a sink would meet the demand for “‘fitness of purpose.” 


Improvements and Costs 


In the average home the decorated shades and bowls in common-use 
have output efficiencies of the order of 60% and 50% of the same 
outputs respectively. Assuming the “‘gravy” colour wall decoration 
and an output of the source of 750 lumens as deduced earlier, calcu- 
lation shows that in a room approximately 13 ft. square, the average 
illumination prevailing in the living rooms of yesterday’s home was 
approximately 2.5 ft.c., with a table average of 6 ft.c., and the area 
beyond that covered by the direct light from the unit having an average 
of the order of 0.5 ft.c., : 

Substitution of the 60% efficient shade by a different type and 
redecoration of the walls with light colours would raise the minimum 
illumination to nearly 1 ft.c., improve diffusion, reduce glare, and 
increase the wall brightness eightfold. 
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To provide the levels of illumination recommended in the I.E.S. 
Code sources of greater luminous output and additional units for local 
lighting are required near the sink and the bed heads, as well as plug- 
in-points in the living room and bedrooms for standard floor or table- 
lamp connexion. 

It is hoped that implementation of recommendations made in Codes 
and Practice will be general, and thereby ensure the provision of an 
adequate number of lighting points and the installation of efficient 
units. The use to-morrow. of sources which consume more energy, 
and are therefore more costly to run, will of course be the prerogative 
of the householder. Reference to the average “working-class” 
household budgets quoted earlier in this Paper might lead one to 
suggest that a surplus shilling could be found in them to meet the 
increased cost entailed in raising yesterday’s levels to those of the I.E.S. 
Code. However strong and convincing a case could be made to justify 
this expenditure, one cannot doubt that an equally strong case could be 
made for using that shilling to raise the standard of other necessities 
of life. Excepting the availability of cheaper light to the consumer, 
there appears little prospect of illumination levels in the principal 
rooms of the homes of to-morrow being little more that half those 
recommended in the I.E.S. Code, while as far as quality is concerned 
there are good grounds for anticipating a considerable improvement 
on yesterday’s practice. 

Costs of lighting to provide a given average intensity of illumination 
by the three main systems, “direct,” “‘general” and “‘indirect,” are 
obviously inversely proportional to the utilization factors of the three 
systems. Approximately these are in the ratios 1 : 0.7 : 0.5, and thus 
the relative cost for energy to provide a given average intensity are in 
the ratios 1:1.4:2. Inactual practice, owing to the more comfortable 
quality of illumination resulting from the general and indirect units, 
such illumination, even with a lower average intensity, is generally 
preferable to a higher average provided by a direct unit. Accepting 
some adjustment for this advantage of quality, the energy ratios 
become approximately 1 : 0.85 : 0.6 and the cost ratios of the three 
systems 1 : 1.2 : 1.75, or, in other words, lighting by general and 
indirect units is approximately one-fifth and three-quarters respectively 
dearer than by the direct unit. 

Reduction to the householder in the cost per lumen, which is most 
likely to result from the introduction of the fluorescent tube, would, it 
seems from past experience, be followed by the use of higher illu- 
minations. 

Higher levels of illumination in the home have always accompanied 
the use of more efficient light sources ; for when a householder changed 
from the flat flame to the incandescent mantle, or from the carbon to 
the tungsten filament lamp, he did not reduce his light bill to maintain 
the old level of illumination, but rather did he maintain his bill and 
increase his illumination. 

Education by precept and example will no doubt tend to induce those 
who can well afford to do so to use higher consumption sources, and 
thus higher levels of illumination. 


A prediction has been essayed of the lighting of the average home 
in the years immediately following the war. In such a critical period 
lighting engineers and others concerned with this small but important 
feature of post-war planning should be fully cognizant of the essential 
details bearing on the problem, so that they may, whenever the oppor- 
tunity arises, add their measured strength to the forces for improve- 
ment. 

Summing up, it appears that considerable improvement in the quality 
of lighting will materialize, but this only through the sustained efforts 
of all those who’ appreciate the problems involved. How close the 
levels of illumination will aproach the I.E.S. recommended standards 
of good practice depends in the main on the economics of the house- 
hold budget. 
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The fact that goods made of raw materials in short supply 
owing to war conditions are advertised in the “ Journal’’ 
should not be taken as an indication that they are neces- 
sarily available for export. 
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GAS PRODUCTS PRICES—STOCKS AND SHARES 


The London Market Aug. 7. 


A Government Order came into effect | 
on March 1 controlling the price of Benzole | 
and Coal Spirit and replacing the Control of | 

Coal Tar Naphtha and Xylole Order, 1943. 

The Order is known as the Control of | 
Benzole and Coal Spirit Order, 1944 (S.R. & O. 
1944, No. 172). 

By this Order the price of Motor Benzole | 
is fixed at 2s. per gallon. The Order also 
lays down the method of evaluating Crude | 
Benzole. 

The Order also calls for periodical returns 
to the Ministry of Fuel and Power from all | 
producers of Crude and Refined Benzole. 

The only item of interest in connexion | 
with the Coal Tar products market is the | 
issue Of Government Order designated the 
Control of Toluene (No. 4) Order, 1944 (S. R. 
& O. 1944, No. 170), which contains an 
amendment of the Control of Toluene (No. 3) 
Order, 1943. 

Prices of Coal Tar products are unchanged. ! 


The good war news coupled with the Prime 
Minister’s optimistic statement were favourable 
influences in the stock markets last week. The 
demand for gild edged and industrials con- 
tinued until nearly the close, when the holiday 
atmosphere prevailed and the volume of 
business tailed off. 

Conditions in the Gas Market were practi- 
cally unchanged and prices remained firm. 
It will be seen below that with the exception of 
Alliance and Dublin ordinary, which closed 
10 points higher at 115, there were only a few 
minor changes, the majority of which were in 
an upward direction. 

There is not a wide choice of gas stocks 
available at the present time, and those on offer 


The Provinces Aug. 7. 


The average prices of gas-works products 
during the week were: Pitch and Crude Tar,* 
| Toluole, naked, North, 90’s, 1s. 11d. to 2s. id., 
pure, 2s. TAd. (controlled ‘by the Control of 
| Toluene No. 3 Order, dated July 14, 1943, 
operative from July 20, 1943). Benzole and 
Coal Spirit, also Coal Tar Naphtha and 
Xylole, are now controlled by the Control 
of Benzole and Coal Spirit Order, 1944, dated 
Feb. 18, 1944, S. R. & O. 1944, No. 172, 
| operative from March 1. Carbolic acid, 60’s. 
| naphthalene, anthracene, creosote oil (hydro- 
| genation), coal tar oils (timber preservation, 
| &c.), and strained anthracene oil controlled 
by the Coal Tar Products Prices Order, 1943, 
dated Oct. 20, 1943 (S. R. & O. 1943, No. 
1528), operative from Nov. 15, 1943. 

* In regard to pitch and crude tar prices we would 


s readers to refer to the editorial note on p. 396 of 
the “JournaL” for Sept. 10, 1941. 


are mostly confined to the larger undertakings, 
but these do yield in most cases and with good 
security well over 3%. Among ordinaries, 
Gas Light units on a 4% basis at 23s. 6d. yield b 


| £3 8s. 1d., South-Eastern Gas Corporation at 


21s. 6d. yield £3 14s. S5d., Southampton at 
107 returns £4 13s. 5d., and United Kingdom 
at 22s. yield £4 10s. 11d. 


The following price changes were recorded 


| during the week: 


PROVINCIAL EXCHANGES 
Bristol Ist 4 p.c. Deb. 101—103 +1 
Ditto 2nd 4 p.c. Deb. 101—103 +1 
Newcastle Units (x.d.) ..., 25/6—26/- July 31 
Ditto 4 p.c. Pref. aared | 99—101 é 
Sheffield Cons. 144—145 


, 
—! 


Scotland Aug. 5. 


Deliveries are well maintained despite the 
holiday period. Refined tar*: Yield to dis- 
tillers is 44d. per gallon ex Works, naked. 
Creosote oil: Timber preserving quality,* 54d. 
to 6}d.; hydrogenation oil,* 53d. ; low gravity 
or virgin oil,f 74d. to 74d.; benzole absorbing 
oil,* 64d. to 8d. per gallon. Refined cresylic 
acid* is 3s, 6d. to 4s. 6d. per gallon ex Works, 
naked, according to quality. Crude naphthat: 
64d. to 7d. per gallon. Solvent naphtha*: 
Basic prices delivered in bulk, 90/160 grade, 
2s. 8d., and 90/190 Heavy naphtha, Un- 
rectified, 1s. 10}d.; Rectified, 2s. 2d. per gallon. 
Pyridine : 90/160 grade, 13s., and 90/140 grade, 
15s. per gallon. 


* Price controlled. + Uncontrolled. 


OFFICIAL LIST 

Alliance & Dublin a 110—120 
Cape Town 4} p.c. Cum. Pref... 64—7} 
Gas Light Units (x.d.) ... 22/6—23/6 

Ditto 3} p.c. max. (x.d.) am 78—8!1 
Ditto 4 p.c. Pref. (x.d.) 
Imoerial Continental e p. c. Red. 

Deb. (x.d.) i 


+ Primitiva Holdings Ord. 


Severn Valley Gas Corporation Ord. 22/——23/- 
South-Eastern Gas cacecneaaaen 

Ord. a ... 20/3—21/3 
South Metropolitan Ord. ’ aaa 89—92 
South Suburban Ord.(x.d.) .. 112—117 
Ditto 5 p.c. Pref. (x.d.) én 107—112 
Ditto 4 p.c. Pref. (x.d.) 96—101 
Ditto 3} p.c. Red. Pret. (x.d.) 90—95 


SUPPLEMENTARY LIST 


Cambridge ‘‘B’’ (x.d.) 140—145 
Croydon 4 p.c. Pref. ... 95—100 


July 31 


TRADE CARDS 


COCHRAN & CO. (ANNAN) LTD. 
Annan, Scotland. T/A Multitube, Annan. 


VEE-REG VALVES 


FOR BETTER VALVE SERVICE AT 
LESS COST! 


ENGINEERING SPECIALISTS LTD. 


114 THE AVENUE, BRONDESBURY PARK, 
LONDON, N.W. 6. 


ass 


INSTRUMENTS 


Gas Flow Recorders and Indicators 
Pressure god Vacuum Recorders and Indicators 
ull Scale or Inclined Gauges 


enasalie CROSWELLER & CO. LTD. 
CHELTENHAM, GLOS. Cheltenham 5172 





E. PASS & CO. LTD. 


Denton, Lancs. T/N Denton 203%, 2561. 
T/A Tools Denton, Lancs. 


Gas and Water Engineers. 
THE UNDERPRESSURE SPECIALISTS. 





T/N Annan, 111, 112. London Office: 34, 
Victoria Street, S.W.1. T/A Multitube, 
Sowest, London. T/N Abbey 4441 (3 lines). 


“SINUFLO” AND ‘“COCHRAN-KIRKE” 
BOILERS. 


Contractors for Complete Boiler Installations. 


CHASESIDE ENGINEERING CO. LTD. 


Cambridge Road, Enfield, Middlesex, 
T/N Enfield 4373-4. 
One man can do the work of TEN with 
the Practical CHASESIDE SHOVEL 


High Speed, low cost per ton. Write for details. 


ACTIVATED CARBON 
FOR 


BENZOLE RECOVERY 


FARNELL CARBONS LTD., 
Conpuir Roap, Piumstreap, Lonpon, S.E.18. 
T/N WOOLWICH 1158/9. 


THOMAS GLOVER & CO., LTD. 


Edmonton, London, N. 18, 
Established in 1844. 


and Pranches. 


FOR RELIABILITY IN METERS. 


R. LAIDLAW & SON (EDINBURGH) LTD. 
Simon Square Works, Edinburgh 8.. T/N 
42842. T/A Laidlaw, Edinburgh. London: 
2, Beaumont Road, Chiswick, W. 4. 


“LAIDLAW” HIGH CAPACITY METERS 
give maximum capacity easily. Slots con- 
vertible for shilling or penny. 


ee 


WALTER KING, LTD. 
51, High Street, Esher, Surrey. 
1142. 
“THEORY OF INDUSTRIAL GAS HEAT- 
ING,” by Peter Lloyd. Second Edition. 
Completely revised and greatly extended. 
Price 7s. 6d. post free; 12 copies, to one address, 
75s. 


T/N Esher 


UNDERPRESSURE |=: 


UNION 


FOUNDRY, 
Be Sure and Safe by using OUR PATENT “SAFETY” 


ENGINEERING CO. LTD. 


MANSFIELD, 


C.1. TEES, 
Main BAGGING DEVICE 


NOTTS. 


PLUG CAPS 
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You'll be wise to trust your Meter security toM &M 
Locks. These strong, rustprooi locks will prove 
with every year of service they give you that it is 
cheaper to buy the best. 


Write for sample M & M Lock—submit to any test: — 
. H. MITCHELL & CO. 
To complete the job the heart of the ff «. 36 & 38, New Charles Stree, 


se London, E.C 
Meter must be sound. You can rest METER Locks Phone: Clerkenwe <li 3700; 


assured about this if you make it your LASTING SECURITY I$ TRUE ECONOMY 
business to use Kipps’ Grade A 
Diaphragm Leathers made only from 


Selected Prime Quality Persians | 66 

(East India Tanned Sheep). We also WASK 99 HIGH TENSILE 

offer our Governor Leathers of the MALLEABLE PIPE FITTINGS 
same quality standard. OVER 4000 SIZES 


INDIVIDUALLY AIR TESTED 
STANDARD TAPER THREADS 


E KI pp S & Cc Oo LTD | FULL THICKNESS THROUGHOUT 
: . - || Fit and forget! 
MADE BY TH <= 
Leather Manufacturers for 75 Years “Weak” Up sl iain alii sia lai chi 
151/3 BERMONDSEY STREET, NON-DISCONNECTING raising and lowering gear. 


WALTER SLINGSBY e co., LTD. 
LONDON, S.E. I. NEW DAM WORKS . KEIGHLEY 
*Phone: Keighley 3749 (2 lines). ices Malleable Keighley 





Send your enquiries to 








“HARCO” 
Pertorated Steel 
Screen Plates 


meet the requirements of the most 
rigid sizing specification, and ensure 
increased output, with reduced 
maintenance costs. 


Write for 
Catalogue K.L. 464 





GAS JOURNAL 


A WELL KNOWN GAS 


COMPANY 


write on June 19th, 
1944: 


“SUPER 83 is an excel- 
lent cement for the patching 
of both Fireclay and Silica 
retorts.” 


TRIAL 


7 Sets like a ROCK under heat 
ONX 375477 For RETORTS 


FP ALL.CURTIS Westmoor Works CHATTERIS Cambs 


KEG FREE 


“ Everything for Safety Everywhere. 


NYi7 10), @ Samo | ot 17/0 a (Oy: 77: WY @) 
BREATHING APPARATUS OF ALL PATTERNS 
OXYGEN RESUSCITATING APPARATUS 
FIRE EXTINGUISHERS FIRST-AID OUTFITS. 
SAFETY AND PROTECTIVE APPLIANCES 
(0) Saw, | bam B) On) @ £0 Let LOTR) 


SIEBE, GORMAN 


WESTMINSTER 


ro a O&O 
ROAD, 


Gelephone 


Lie. 
LONDON, 


BRIDGE 
, No 


SEs, 


e, Lamb. L Waterloo 607) 


EWART CHAINBELT CO., LTD. 


DERBY, ENGLAND 


Driving and Conveyor Chains of the best 
quality ; made of Ley’s Celebrated 
Blackheart Malleable Iron. 


ALSO COMPLETE CONVEYORS AND ELEVATORS 


PUBLICATIONS 





GAS ‘ACCOUNT CALCULATORS 
SUPPLIED either by Price per 


Therm or Thousand, for any specified 
Calorific Value, in book form, office charts, or 
pocket charts for Meter Inspectors, sree | a 
in clear type. Write for particulars to F. H. 
WAKELIN, LTD., Calculator Specialists, 354, 
WHEELER STREET, BIRMINGHAM, 

*Phone: Northern 0989. ’Grams: Reckoners, 
B’ ham. 


TROTTER, HAINES & CORBETT | 


FIRE-CLAY & BRICKWORKS: 
STOURBRIDGE 


E. JEAVONS 


(British made) 


STEAM 


GAS RETORTS in BEST STOURBRIDGE 
QUALITY also SILICIOUS QUALITY 
81% SILICA | 


HIGH GRADE. INSULATING QUALITY 
FIREBRICKS 


REGENERATIVE TUBES & TILES | 


 MALNLATING 


Gas Engineers and Mainiayers, 
TIPTON, STAFFS. 


BUFFALO INJECTOR 


Hot or Cold Water 


GREEN & BOULDING, LTD. 
162a, Dalston Lane, 


Designers and Suppliers of SPECIAL 
Mechanical 'Handling Plant for Con- 
veying, Storing and Reclaiming Bulk 
Material, Spreading Refuse, etc. 


Advice and specifications 
gladly supplied for 
individual specialised 
requirements. 


Ii4-18 HIGH HOLBORN, 
LONDON, W.C.1. cuancery ss21 








COMPRESSORS 
& EXHAUSTERS 


See our Advertisement Next Week. 


FOR AIR 
AND GAS. 


REAVELL «& co. .ttp. IPSWICH. 


THE 


BRITISH 
GAS PURIFYING 
MATERIALS CO., LTD. 
FOR 
NEW AND SPENT 
OXIDE 
LONDON ROAD 


LEICESTER _ 
‘APPOINTMENTS VACANT 


Amended Advertisement 


PRESTATYN URBAN DISTRICT COUNCIL 
(Gas UNDERTAKING) 
TEMPORARY APPOINTMENT OF GAS 
ENGINEER AND MANAGER 


HE . above-named Council invite applications 
from qualified persons for temporary full-time 
appointment as GAS ENGINEER AND MANAGER 
of their Gas-Works—during .the temporary absence of 
their permanent Engineer on National Service. 

The Salary offered for this appointment will be at the 
rate of £500 per annum inclusive of cost-of-living bonus 
at the date of appointment. 

Further particulars may be obtained on application to 
the undersigned. Latest date for receiving final appli- 
cations is September 2, 1944. 
Council Offices, 

Prestatyn. 

August 4, 1944. 
LONDON E.8 . ayia 
(Continued on p. 192) 


& CO., LTD., 


L rams: 


Telephone: 
RIPURIMAT”’— 59086. 


CLASS A 


— FOR — 


and long lifts. 


OVERFLOW J. Ltovp Hucues, 


Clerk of the Council. 





APPOINTMENTS VACANT (ctd.) 


ANTED.—CHARGE HAND for Cooker Repair | 


Shop. Wage £5 per week, 47-hour. State- ex- 
perience, position as to National Service, and enclose 
copies of Testimonials, to Manager, East Hull Gas Com- 
pany, St. Mark Street, Hull. 


HE St. Austell, St. Blazey and Lostwithiel Gas 
Companies, Cornwall, require reliable men as 
STOKERS for hand-charged horizontal retorts. Federa- 
tion of Gas Employers rates and conditions Devon Grade E 
are operative in each works. Permanent jobs assured to 
satisfactory men. Please send full particulars to J. C. 
CorreriLL, Engineer and Manager, The Gas-Works, 
St. Austell. 


WORKS SUPERINTENDENT 
APPLICATIONS are invited for the position of 
WORKS SUPERINTENDENT. 

Applicants should have full experience in the control 
of a works of over 1,000 million capacity. 

Efficient control of men absolutely essential. Salary in 
accordance with qualifications, but not less than £600 
inclusive of War Bonus. 

Applications, stating Age, Experience, &c., together 
with copies of two recent Testimonials, to No. 9359, “Gas 
JourNAL,” 51, High Street, Esher, Surrey. 


MAN AND SERVICE LAYER, fully experienced 

in laying and leakage work, required immediately. 
Apply in writing in the first place to the Managing 
Director, Gas-Works, Dudley, Worcs. 


ANTED.—MAIN AND SERVICE LAYER. £4 5s. 
per 47-hour week. 
STOREKEEPER, fully 
47-hour week. 
TWO GASFITTERS. Wage, according to skill, 84s. 10d. 
to gts. 4d. per 47-hour week. 

‘Apply, stating Experience, position under National 

Service, with copies of Testimonials to Manager, East Hull 
Gas Company, St. Mark Street, Hull. 


COUNTY BOROUGH OF DARLINGTON 
(Gas DEPARTMENT) 


APPLICATIONS are invited for the position of 

DRAUGHTSMAN AND ENGINEERING ASSIS- 
TANT at a commencing salary of £285, rising to £310 per 
annum, subject to satisfactory service, in accordance with 
Class “D” of the Council’s Scale of Salaries, plus War 
Bonus. 

The appointment is subject to the Local Government 
Superannuation Act, 1937, and satisfactory medical 
examination. 

Applications, stating Age, Qualifications, and Experi- 
ence, accompanied by copies of three recent Testimonials 
or references, should be received by the undersigned not 
later that August 17, 1944. 


qualified, £5 minimum per 


H. Hopkins, 
Town Clerk. 


COUNTY BOROUGH OF MIDDLESBROUGH 
(Gas DEPARTMENT) 
WORKS SUPERINTENDENT 
APPLICATIONS are invited for the above appoint- 
ment. Salary £400, rising by annual increments 
of £25 to £450, inclusive of bonus. Free house provided 
on Works, together with fuel and lighting. Applicants 
must have experience of full Gas-Works routine (including 
control of Retort Settings and C.W.G. Plant). The whole 
of the supplies are normally obtained from adjacent coke 
ovens. Applicants must possess a sound knowledge and 
experience in the production of gas and all gas-works’ 
ancillary plant. They must have a sound practical 
mechanical experience of the maintenance of plant, be 
strict disciplinarians, and able to control men. 

The appointment will be subject to the provisions of 
the Local Government Superannuation Act, 1937, and 
the successful candidate will be required to pass a medical 
examination, and also to state in his application his 
position with regard to the Essential Works Order and 
the National Service Act. 

Applications, stating Age, and giving full particulars 
of Experience and present position, together with copies 
of recent Testimonials, should reach the undersigned 
by Saturday, September 2, 1944, endorsed “Works 
Superintendent.” 
Corporation Gas-Works, 

Commercial Street, 

Middlesbrough. 





Joun W. PALuisTEer, 
Gas Engineer and Manager. 
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PLANT &c. FOR SALE & WANTED 


*Puone 98 Sraines. 
Fo°® SALE.—Galloway BOILER 20 ft. b 
14 ft. by 6 ft. ditto. 25 h.p. Crossley GA 
7_h.p. ditto. 
3B and 6B Bonecourt Gas BOILERS. 
Harry H. Garpam & Co., Lrp., STAINEs. 


ENGINE. 


CYLINDRICAL Horizontal Multi-tubular Waste 

Heat BOILER by John Foster & Sons, Preston. 
21 ft. by 6 ft. diam., fitted 140 tubes. 
mountings. 
Motor Co., Ltd., Cleckheaton. 


Gs ENGINEER in Reception Area for London 
evacuées appeals to London and Home Counties 
Gas Engineers for surplus second-hand cookers. Cash 
prices will be paid for cookers in any reasonable condition. 
Address No. 9360, “Gas JourNAL,” 51, High Street, 
Esher, Surfrey. 


FOR SALE.—As received from makers. All welded 

TAR STILL, 9 ft. 9 in. diam., 10 ft. 6 in. on straight, 
14 ft. 14 in. overall height. Top § in. thick, sides § in. 
thick. Whole pressed bottom } in. thick, 2 ft. 6 in. rise. 
Still complete with usual fittings. For drawing and price 
apply The Barnsley District Coking Company, Ltd., 
Worsborough, near Barnsley. 


FO® SALE.—Aveling & Porter Improved Com- 

pound Shunting LOCOMOTIVE, mounted on 
springs, fitted with compound high and low pressure 
cylinders side by side ; new crank shaft fitted. Rail wheels 
of cast iron with cast steel tyres, cast iron solid flywheel, 
cast steel gearing. Two Injectors with connexions, sand 
boxes fitted at front and back of wheels and operated from 
footplate. Combination steam and hand brakes, buffers 
on strong stayed beams, complete with couplings, cab 
and footplate with lookout back and front. Gauge 
4 ft. 8} in. Hydraulic test 280 Ib. per sq.in. Working 
pressure 180 Ib. per sq.in. 

Inspection and offers invited. Apply Chief Engineer, 
Mid-Southern Utility Company, Aldershot. 


COMPANY NOTICES _ 








HORNSEY GAS COMPANY 


NOTICE IS HEREBY GIVEN that the TRANSFER 
BOOKS relating to the CAPITAL STOCK of this 
Company WILL BE CLOSED on the 18th August, 1944, 
and RE-OPENED on the rst September, 1944. 
Gas-Works, By Order of the Board, 
Hornsey, N. 8. K. Leste Mortimore, 
August 9, 1944. General Manager and Secretary, 


PLANT &c. 


FIRTH BLAKELEY, SONS, & CO., LTD. 
Vulcan’ tronworks, Church Fenton, 
Yorks. 


MANUFACTURERS of Gas- 

holders, Tanks, Condensers, Purifiers, 
Scrubbers, Washers, and every description of 
Gas Plant. 

Sole Makers of the “P.M” semi-water Gas Plant. 
Telegrams : ‘‘Blakeleys, Church Fenton.” 
Telephone: Barkston Ash 234 and 235 (Private 
Branch Exchange). Code : “ Bentleys.’ 





OBERT DEMPSTER & SONS, 
LTD., ELLAND, Builders of CARBONIZING 
PLANTS, both Horizontal and Vertical. Manu- 
facturers of CONDENSERS, PURIFIERS, GAS- 
HOLDERS, &c., also every description of COAL 
and COKE HANDLING PLANT. Telegrams: 


“*Dempster, Elland.” 


Telephone: Elland 
2241, 2242 and 2243. 


6 ft. and | 


35 kw. Browett Steam Set 220 vo. D.C. | 


Complete with | 
150 lb. W.P.—Cleckheaton Engineering & | 
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60% Sulphur absorbed by our 


OXIDE 


|which has stood the test of 
60 years. 


Minimum Costs, Highest Efficiency 
ESTABLISHED 1873 


GAS PURIFICATION & CHEMICAL 
COMPANY LIMITED 
PALMERSTON HOUSE, 34, OLD BROAD STREET 
LONDON, E.C.2. 

Telegrams : 


“Purification, Stock, London.” 


Telephone: 
London Wall 5077 


“KLEENOFF” 


—THE COOKER CLEANER 


Tins for Sale to Consumers. 





in Bulk for Works Use, 


OXIDE OF IRON. 
SPENT OXIDE BOUGHT. 


BALE & CHURCH, LTD. 


33, ST. MARY AT HILL, LONDON, E.C.3. 
Telephone : 


Telegrams : 
Mansion House 1156. 


“* Balefire, London.” 


IRISH BOG ORE 


Porous and Light 
Easy to Work 


A War Time Economy of Labour 


HARRISONS (LONDON) LTD. 
66, MARK LANE, LONDON, E.C.3 


Telegrams : Telephone: 
“ BIRCHROCK, LONDON.” ROYal 3120 


PATENTS 
MEWBURN, ELLIS & CO., 
CHARTERED PATENT AGENTS 

AND TRADE MARK AGENTS 


70 & 72, Chancery Lane, London, W.C.2. 


Telegrams: “Patent, London.’’ ‘Phone: Holborn 043) 
And 3, St. Nicholas Bulldings, Newcastle-on-Tyne. 





K'NGS PATENT AGENCY, LTD. 
(Director, B. T. King, A.I.M.E., Patent Agent) 


Advice, Handbook, and Consultations free. 146a, Queen 
Victoria Street, London, E.C. 4. Phone: City 6/6! 
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LTD. 


E.C.3. 


grams : 
» London.” 


co 


have stood the test of time and give the maximum 
of efficiency with the minimum of attention. 


Illustration shows an Exhausting and Boosting installation 
at a Midlands Gasworks, which has run continuously for 
a period of ten years without overhaul. 


HEAD OFFICE - TURNBRIDGE, HUDDERSFIELD = 
LONDON OFFICE - 119 VICTORIA ST., LONDON, S.W.! 
MIDLANDS OFFICE . 21 BENNETT’S HILL, BIRMINGHAM, 2 


[HUDDERSFIELD 
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Gunite—concrete applied by air pressure— 
has numerous applications where its great 
density and extreme adhesion have parti- 
cular value. 
For lining coal bunkers and steel 
chimneys it is an ideal material, possess- 
ing great resistance to corrosion and pro- 
tecting steel-work from the abrasive action 
of the raw coal. 
For repairing reinforced concrete 
it has particular merit, as, due to the method 
of application, a uniform density and adher- 
ence is obtained in whatever place the 
Gunite is applied, thus overcoming the 


: : LIMITED common fault with hand-placed methods. 

@ Edinburgh London Bradford 

= _and branches 8} CONCRETE PROOFING 
co. LTD. 

100: VICTORIA ST-S-W:I 


*Phone: Victoria 7877 & 6275 
*’Grams: Prufcrete, Phone, London 
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> 


“Excuse this writing, Mum....’ 


He hopes she can read it . . . how’s the garden — and Bill? He’s 
thinking of home. He’ll have a home one day .. . and 
lashings of light — yes, in his own home ...when... 
For this man —- and a million like him—new homes are in the 
planning. Homes to whose modern amenities Edgar’s are ready to 
lend a long experienced hand... in installations for lighting, 
cooking and heating. 


WM. EDGAR & SON, LTD. 
Gas Apparatus Manufacturers and Contractors 


BLENHEIM WORKS + HAMMERSMITH - LONDON, W.6 
- Telephone: Rtv. 3486 


Vv 
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ACCURACY, DURABILITY 
& EFFICIENCY 


Close Grading, Long Service, Maximum Output 


Accurately made with Square or Slot Meshes 
from 


HARDENED & 
TOUGHENED STEELS 


to give lasting efficiency on Coke Grading 
Plants— 


using ROTARY, VIBRATORY or SHAKING SCREENS 


We welcome tests and comparisons 


N.GREENING & SONS, LED.. WARRINGTON, LANCS. "Phone: Warrington 1901 
Makers | 7OY 


S f peecisturl Scr@enimag Surfaces Sirt_ce / pe ent are a 
ee CNR 


MA’ HIG IGNITION. OF 
OOKER » FIRES, ETC. USE 


Supplies of 
All Types now available 
to 
Public Utilities 


THE BRITISH FLINT & CERIUM MANUFACTURERS LTD. 
PHONE TONBRIDGE, KENT GRAMS : 


Tonbridge 753 & 970 (CONTRACTORS TO 4.M. GOVERNMENT.) ae ole hG ital aun Metal olatel-is 
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CUT OUT THE WORRY OF 
FACTORY MAINTENANCE 


Let our expert Engineers 
undertake full responsibility. 


Few: efficient maintenance of your workshops 
and warehouses saves costly hold-ups 
to production, prevents future heavy overhead 


expenses, and is from every angle a sound 
investment. 


THE CARTER-ERECTOR SERVICE can be of 
special value in safeguarding your plant and 
machinery, and this Service includes the com- 
plete periodical ‘inspection of all roofing, 
ventilators, skylights, windows, chimney-stacks, 
staircases, fireproof doors etc., together with 
any essential repairs or replacements. 


CARTER-ERECTORS have expert structural 
engineers and erectors carrying out contracts 
all over the country, and if you feel that a 
similar Maintenance Service can be of value 
to you, write or ‘phone today to 


GEORGE M. CARTER (Erectors) LTD. 


CARLTON HOUSE, JESMOND RD.. 
NEWCASTLE-ON-TYNE. 
Telephone : Jesmond 1450. 


London Offices: Westminster Chambers, 7, Victoria 
Street, S.W.1. Telephone: Abbey 5905-6. 


(Ce OM aCe < 


CARTER- ERECTORS 


IMITED 
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Installation costs of Gas supply services 
will be much reduced by the use of 
“KUTERLON” Long Length Copper Tube 
which is now supplied in coil form in 
lengths up to 60 ft. Annealing or the use of 
mechanical bending appliances are not 
necessary. Bending can be done by hand,and 
the tube can be laid easily in trenches and 
run round obstructions such as rock or tree 
trunks. “ KUTERLON” will be available for post- 
war reconstruction, but meantime is sup- 
plied to current licensing regulations. Full 
information will be supplied on request. 


1.6.1. METALS LIMITED 
WITTON, BIRMINGHAM 


Sales Offices at: 
MILL HILL, LONDON, N.W.7 e BELFAST ° BRADFORD . BRISTOL ° CARDIFF 
DUBLIN . GLASGOW . LIVERPOOL .° MANCHESTER . NEWCASTLE - ON - TYNE 


SHEFFIELD . SHREWSBURY . SWANSEA . YORK 


\ M.M 
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Pump 
through 


glass! 
It’s cleaner! safer! 
PYREX Brand Glass Pipe Lines 
are a safeguard from contamin- 
ation in flowing liquids. Being 
transparent, these pipe lines allow 
of visual inspection of flow, colour 
and clarity, while crystallization 
and the formation of lime scale 
can be readily detected. Can be 
easily disconnected for cleaning, 
and can be flushed out with 
steam, hot water, hot detergent, 
or hot acid solutions. 


Standard lengths of pipe line are 
available from stock, together 
with angles, bends, tees, taps, 
and joints. Special fittings can be 
made for more intricate layouts, 


ready for easy assembly by your 
own workmen. 


Skilled technical advice readily 
Heat Exchanger Bank. Part of an Installation of some given by JamesA.Jobling & Co.Ld. 
thousands of feet of 2'° PYREX Brand Glass Pipe Line. 


Wear Glass Works, Sunderland. 


J 
REG. TRADE MARK 


Give GASHOLDERS and other 
steel structural work the 
best possible 


4 (O30 ONO) Bice), 


d ATMOSPHERIC 
RU S " CORROSION 


Owing to its exceptional rust-inhibiting properties, 
‘*Ferrodor ”’ Metal Protection affords great economy in 
labour and reduces maintenance costs to the minimum 


METAL PROTECTION 


SOLE 


wees GRIFFITHS BROS & Co tonvon Ltd 


PAINT ENAMEL AND INSULATING VARNISH SPECIALISTS 
MACKS ROAD, BERMONDSEY, LONDON, S.E.16 Telephone BERmondsey 115! 
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THE IGNITION IMP 
lurks in every lool without the TELCON Safety Factor 


Beware of the Ignition Imp. This dangerous little fifth columnist —more commonly called the 
tool spark—is a constant menace to life and property wherever workers are using steel tools 
in the presence of explosive and highly inflammable products. Take no‘ chances! Banish 
the Ignition Imp from your factory by installing TELCON SAFETY TOOLS now! Made 
from Beryllium-Copper— a non-ferrous alloy possessing a hardness up to 400 Brinell — they give 
service comparable with that of steel tools but are completely immune from dangerous sparking. All 


types of hand tools are available and special 


tools can be made to order. Write for details. — T E | F ke 0 N 


Manufactured by : Bory liam Copper ber Ce bn Sp Sparking 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD. 
Head Office: 22 OLD BROAD STREET, LONDON, E.C.2. Tel: LONdon Wall 3141 a A F E 4 Y T cB; 0 | F S 
Sole Distributor 
RELIABLE ENGLISH AGENCIES LTD., 39 ‘Vi ctoria Street, London, S.W.1 
4. = 77) 
The lip for Safely 
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YOUR EXHAUST STEAM 
FOR MANUFACTURING PURPOSES 


BY REMOVING THE OIL 
WITH ONE OF OUR 


“DUAL” SEPARATORS 


GROUP OF NON-STANDARD 
“DUAL” SEPARATORS 
WITH SELF-CONTAINED STEAM TRAPS 


HOLDEN & BROOKE LTD. 


SIRIUS WORKS, MANCHESTER 12 
66, VICTORIA ST., LONDON, S.W.! 


8+ BRIGHTON ° ‘ 


* Z¥LO Works « Tel. 7025 


GAS JOURNAL 
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Help consumers to keep 


their OWN cookers CLEAN 


It is so easy with Kleenoff to remove 
even the hardest baked-on ante 
NO RUBBING OR SCRUBBING =. 


STOCK KLEENOFF 
IN YOUR 
SHOWROOMS 


Price Unchanged 
10° per — Supplied in 4-cwt. Drums and I4-Ib. tins 
tin, retail extra strong for use in Stove Shops 


THE KLEENOFF Co, 
(Proprietors: Bale & Church, Ltd.), 


33, ST. MARY-AT-HILL, 


hL EENOFF LONDON, E.C.3 


Phone: Man. 1156 


TURBINE FURNACE 


has a reputation for 


FUEL ECONOMY 
BOILER EFFICIENCY 
and the ability to give 


LARGE STEAM OUTPUT 
with 
ALL CLASSES OF FUEL 


THE 

TURBINE FURNACE Co. Ltd. 
238b, Cray’s Inn Road, 
London, W.C. 1. 
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O-MORROW .. . Air-power has advanced the 

designs and capabilities of aeroplanes to such an 
extent that it is safe to say that the future will 
open up fantastic realms in the skies above us. 


Travel as fast as sound—Distance no longer a 
barrier to time—aeroplanes capable of lifting great 
tonnage, a passenger shuttle-service for all nations 
around the universe—Exploration into unknown 
Aero-cars for 


stratospheres—Miniature domestic 


use—a thousand possibilities to consider. 


Gas in the van of scientific research will support 
the many new forms of production required for our 
‘sky’ plans, and W. & B. Cowan envisage the day 
when their products may be helping the power of the 
Air to bring “ Peace on earth and goodwill to all men.” 


<BCOWAN 


INCORPORATED IN PARKINSON & COWAN (GAS METERS) LTD. 


FITZALAN ST. WORKS, KENNINGTON RD., LONDON 
Branches at 


MANCHESTER - NEWCASTLE-ON-TYNE - GLASGOW 


Manufacturers of all types of quality appliances for 
the measurement and pressure contro! of Coal Gas. 


C.M.C-@ 
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CONVEYORS, 
ELEVATORS, 
BUNKERS, ROOFS, 
HOISTS, Etc. 


COAL AND COKE 
SCREE .ING & SIZING 
PLANTS. 


RETORT SETTINGS 
PRODUCERS, FURNACES 
REPAIRS. 


= Pulsometer = PUMPS FOR GAS WORKS 


The Pulsometer Engineering Co Ltd have several designs 

which are especially suited to the particular pumping 

problems which arise in Gas Works, such as the handling 

of ammoniacal liquors, as well as for water used for 

quenching purposes which is often very abrasive. Pumps are made 
in special metals and with provision for taking up wear. 





Centrifugal Pumps are employed for such a wide variety of duties 
that the selection of the right type is essential for efficient operation. 
Our extensive range enables us to meet all requirements 


[Oulsometer- 


WRITE FOR 


4 
E | List 1875 
i ci] 


PULSOMETER ENGINEERING CO LTD 
Nine Elms lron Works READING 39 Victoria Street LONDON SWI 


DUCTING «. 


VENTILATING AND 
EXHAUST SYSTEMS 


REMEMBER WHO — 
MAKES THEM...) 


TAADE MARE 


FRaarr MADK 


Glas Hoe 


BIRMINGHAM, II 


SILAS HYDE LIMITED. 
GREET WKS EVELYN R° BIRMINGHAM. 
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